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Review
Section R.1 16.
1. rational
2. 4+5-6-3=4+30-3=31
3. Distributive
17.
4. ¢
5. a 18.
6. b 19.
7. True
8. False; The Zero-Product Property states that if a
product equals 0, then at least one of the factors 20.
must equal 0.
9. False; 6 is the Greatest Common Factor of 12
and 18. The Least Common Multiple is the 21.
smallest value that both numbers will divide
evenly. The LCM for 12 and 18 is 36.
10. True 22.
1. AUB={1,3,4,59}U{2,4,6,7,8}
={1,2,3,4,5,6,7.,8,9} ’.
12. A4UC={1,3,4,59}U{1,3,4, 6}
={1,3,4,5,6,9}
13. AnB={1,3,4,59}n{2,4,6,7,8} ={4}
14. ANC={1,3,4,5,9]n{1,3,4,6} ={1,3,4}
15. (AuB)NC
=({1.3.4,5,9}L{2,4,6,7.8}) " {1,3,4,6} 24,

Chapter R

={1,2,3,4,5,6,7,8,9} " {1,3,4,6)
={1,3,4,6}

1

(AnB)uC

=({1.3,4,5,9}n{2,4,6,7.8} ) U{1,3,4,6}

={4}U{1,3,4,6}
={1,3,4,6}

A4={0,2,6,7,8}

€=1{0,2,5,7,8,9}

ANB={1,3,4,59'n{2,4,6,7,8)

{4} = {0» 1, 25 3» 5’ 6’ 7’ 8’ 9}

BUC={2,4,6,7,8}U{l,3,4,6}
{1,2,3,4,6,7,8} ={0,5,9}

AUB=10,2,6,7,8}U{0,1,3,5,9}
{0,1,2,3,5,6,7,8,9)

BNC={0,1,3,59}n{0,2,5,7,8,9}
{0,5,9}

{
{
c. {—%,2.060606...:2. 6,1.25,0,1}
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Chapter R: Review

25.

26.

27.

28.

29.

30.

31.

32.

33.

None

-1
{-1.3,-1.2,-1.1,-1}
None

(~1.3,-1.2,-1.1,-1}

None
None

None

{\/5,7[,\/5+1,7z+%}

{Jiﬂnﬁ#Lﬂ+%}

None

None

{%+10ﬂ
{2,742}
{—Jin+¢i%+&0%

18.953 b. 18.952
25.861 b. 25.861
28.653 b.  28.653
99.052 b.  99.052
0.063 b. 0.062

2

34.

3s.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

a. 0.054 b.
a. 9.999 b.
a. 1.001 b.
a. 0429 b.
a. 0.556 b.
a. 34.733 b.
a. 16.200 b.
3+2=5

5-2=10

x+2=3-4

2.6
X
9-4+2=5+2=7

6-4+3=2+3=5

—~6+4.3=—-6+12=6
8—4.2=8-8=0
18-5-2=18-10=8

100-10-2=100-20=80

gl 12+1_13
373 3

s l_4-1.3
2

Copyright © 2025 Pearson Education, Inc.

0.053

9.998

1.000

0.428

0.555

34.733

16.200



59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

6-[3-5+2-(3-2)]=6-[15+2-(1)]
=6-17
=-11

2-[8-3-(4+2)]-3=2-[8-3-(6)]-3
=2-[8-18]-3
=2-[-10]-3
=-20-3
=-23

4.(9+5)-6-7+3=4-(14)-42+3
=56-42+3
=14+3
=17

1-(43-2+2)=1-(12-2+2)
=1-12
=-11

10— [6 2-2+(8- 3]2_10 [6-4+5]-2
10-[2+5]-2
[

1

=10-[7]-2
=10-14
=4
2-5-4-[6-(3-4)]=2-20-[6-(-1)]
=-18-[-6]
=-18+6
=-12
(5-3)L=(2)t=1
1
(5+4)==(9)%=3
448 12 _
537 2°°
2-4_2_ 4
5-3 2
310_32:5_ 28 2
521 537 .47 7

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

Section R.1: Real Numbers

53__53 __%
910 3-3-5:2 Z.3.
£.£_2.3.5.2_2./3/.;/.2_i
2527 5539 g.5.7.9 45

21 100 _3-7-4-25 _%-7-4-25

= =28
253 253 254
3,2_15+8_23
475720 20

8+3 _11
—_—t ===

6 6
7,4_49+32_81
8§87 56 56
8 15 _16+135 _151
972 18 18

5 1 _10+3 13

P =
18 12 36 36

6+40 _46
45 45

2 8
= 4+ —=
59

5.8 _25-64__ 39 13

24 15 120 120 40

6 3 _12-15_ 3
35 14 70 70

5
(18)_5'27 593 5.4.3 15

(11)_181 9211 g.oa1 22

2o
~—

g5 25

w
o[
(V)]
3
(V)]
V)]

3.2 6

\S)

~J
(U]
[\
~

~
Gl
P
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Chapter R: Review

gs, LA 17_4 17 _21_,
37 21 21 21 21
86. g+i.l=2+ 22 2 2-7 _2
356 3 532 3 537 3
_25.2 10 2 1042
3515 15 15 15
_43 4% 4
53 5.4 5
g7, 2.5,3.23,3.63 623
478 148 48 428
(123 124315
8§ 8 8 8
g8, 3.0 135 135 1_%5 1
6 2 16 2 32 2 F2 2
_5_ 1. 5-1 4
2 2 2 2

89. 6(x+4):6x+24
90. 4(2x—1)=8x—4
91. x(x—4)=x2—4x

92. 4x(x+3)=4x"+12x

93. 2(3x—1)=2-3x—2.1= 2:3x_2
4 2
3

4 2 2 22
Z-3x 2 3
= o2
Z2 2 2
94. 3(3x+lj=32x+3~1=3'2x+i
3 6 3 6 3 3.2
_Z-2x+i_2x+l
3 32 2

95. (x+2)(x+4)=x"+4x+2x+8

=x>+6x+8

96. (x+5)(x+1)=x"+x+5x+5

=x’+6x+5

97. (x+9)(2x-7)=2x"—7x+18x—63
=2x +11x-63

2z

15
12
15

4

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

(3x—1)(x+5)=3x" +15x—x -5
=3x" +14x-5

(x—8)(x—2)=x"—2x—8x+16
=x’-10x+16

(x—4)(x—2) =x>—2x—4x+8

=x’>—6x+8

3x(x—5k) =3x* —60x
3x% —15xk = 3x* —60x
—15xk = —60x
k=4

(x—k)(x+3k) = x> +4x—12
x? + 3k —kx —3k* = x* +4x-12
X2 +x(k—k)-3k* =x* +4x—12
X +xGBk—k)-3k* =x* +4x—12
x? +x(2k)=3k* = x> +4x—12
2k=4
k=2

2x+3x=2-x+3-x
:(2+3)~x

:(5)-x

=5x

24+3-4=2+12=14
since multiplication comes before addition in the
order of operations for real numbers.

(2+3)-4=5-4=20

since operations inside parentheses come before
multiplication in the order of operations for real
numbers.

m—Zzl,but

2+5 7
4.3_45+32_2046_26_13_,
25 10 10 10 5 °

Subtraction is not commutative; for
example:2-3=-1#1=3-2.
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108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

Subtraction is not associative; for
example: (5-2)-1=2=4=5-(2-1).

Division is not commutative; for example:
2.3
3727

Division is not associative; for
example: (12+2)+2=6+2=3, but

12+(2+2)=12+1=12.

The Symmetric Property implies that if 2 = x,
then x = 2.

From the principle of substitution, if x =5 , then
(x)(x)=(5)(5)

=x?=25

= x2+x=25+5

=x+x=30

There are no real numbers that are both rational
and irrational, since an irrational number, by
definition, is a number that cannot be expressed
as the ratio of two integers; that is, not a rational
number

Every real number is either a rational number or
an irrational number, since the decimal form of a
real number either involves an infinitely
repeating pattern of digits or an infinite, non-
repeating string of digits.

The sum of an irrational number and a rational
number must be irrational. Otherwise, the
irrational number would then be the difference of
two rational numbers, and therefore would have
to be rational.

Answers will vary.

Since 1 day = 24 hours, we compute
12997 -
———=541.5416.
24
Now we only need to consider the decimal part

of the answer in terms of a 24 hour day. That is,
(0.5416)(24) ~13 hours. So it must be 13 hours

later than 12 noon, which makes the time 1 a.m.
CST.

Answers will vary.

5

Section R.2: Algebra Essentials

Section R.2

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

variable
origin
strict

base; exponent (or power)

1.2345678x10°
d

a

b

True

False; the absolute value of a real number is
nonnegative. |O| =0 which is not a positive

number.

False; a number in scientific notation is
expressed as the product of a number, x,
1<x<10 or -10< x <—1, and a power of 10.

True
025 3
S UANTI.
25 -1 0 1 5
2
1 2
3 3
N/
<~—9—¢—|——¢o-0 ¢ ¢ 1>
2-15 0 32
2
—>0
5<6
-1>-2
5
_3<__
2
n>3.14
V2 >1.41
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Chapter R: Review

)1, %:0_5 42, 3x+y=3(-2)+3=-6+3=-3
43. 5xy+2=5(-2)(3)+2=-30+2=-28
2. oo
3 44, —2x+xy=-2(-2)+(-2)3)=4-6=-2
23. 2067 45, _2X _2(=2) -4 _4
3 " x—y —2-3 5 5
1
24. Z—O.ZS 46. x+y:—2+3:L:_l
x—-y -2-3 -5 5
25. x>0
47, 32 _3(2)+23) _-6+6_0
26. z<0 T 2+y 243 5 5
27. x<2 g 2X73_202-3_-4-3 7
28. y>-5 Y 3 3 3
29. x<I 49. |x+y[=[3+(=D)[=[1]=1
30. x>2 50. |x-y|=[3-(-2)|=|5]=5
31. Grellphlon'lthe?urrllberllinle: yle—2 51. |x|+|y|=|3|+|—2|=3+2=5
T T T y y y i
-2 0

52. |x|-|y|=]3|-|-2]=3-2=1
32. Graph on the number line: x <4

—t ettt x| ]3] 3
0 4 53. TZTZEZI
33. Graph on the number line: x > —1
et — > s 212202
-0 Ty =2 =2
34. Graph on the number line: x <7 55 |4 s |_|43 52 |
——— + [ Ax=3y]=]40)3(=2)
0 7 =[12+10|
35. d(C,D)=d(0,)=|1-0|=|1]=1 =22
=22

36 d(C,4)=d0-3)=|-3-0]=]-3]=3 56. [3x+2y|=|3(3)+2(-2)|=|9-4|=|5|=>5

37. d(D,E)=d(1,3)=|3—1|=|2]=2
S S7. ||4x-I55]|-] 400 |-

38. d(C,E)=d(0,3)=|3-0|=]3|=3 =||12]-]-10]|
=[12-10|

39. d(4,E)=d(-3,3)=|3-(-3)|=|6]|=6 2|

40. d(D,B)=d(l,-1)=|-1-1]=]-2|=2 =2

41. x+2y=-2+42-3=-2+6=4

6
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58.

59.

60.

61.

62.

63.

64.

65.

66.

3| x|+2|y|=3|3]+2|-2]
=3-3+2.2
=9+4
=13

xr -1

x
Part (c) must be excluded. The value x =0 must
be excluded from the domain because it causes
division by 0.
x2+1

x
Part (c) must be excluded. The value x =0 must
be excluded from the domain because it causes
division by 0.

x X
-9 (x=3)(x+3)

Part (a) , x = 3, must be excluded because it
causes the denominator to be 0.

X

2
x 49

None of the given values are excluded. The
domain is all real numbers.

2
X

2
x°+1

None of the given values are excluded. The
domain is all real numbers.

X’ x°

21 (-D+D)
Parts (b) and (d) must be excluded. The values
x =1, and x = —1 must be excluded from the

domain because they cause division by 0.

x* +5x-10 _ x> +5x-10

Xox o x(x=D(x+1)
Parts (b), (¢), and (d) must be excluded. The
values x =0, x =1, and x = —1 must be excluded

from the domain because they cause division by
0.

—9x? —x+1 B —9x? —x+1
x(x? +1)
Part (c) must be excluded. The value x =0 must

x3+x

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

717.

7

Section R.2: Algebra Essentials

be excluded from the domain because it causes
division by 0.

4
x-=5
X =35 must be exluded because it makes the
denominator equal 0.
Domain = {x|x # 5}

-6
x+4

X =—4 must be excluded sine it makes the
denominator equal 0.

Domain = {x| X # —4}

x
x+4

X =—4 must be excluded sine it makes the
denominator equal 0.

Domain = {x| X # —4}

x-2

x—6

x =6 must be excluded sine it makes the
denominator equal 0.

Domain = {x| X# 6}

5 5 5
C==(F-32)==(32-32)==(0)=0°C

5 (F=39)=5(32-32)=5(0)

5 5 5 .
C:§(F—32)=§(212—32)=§(l80)=100 C

5 5 5
C 9(F 32) 9(77 32) 9( 5)=25°C

S F_any =S4
C=3(F-3)=5(-4-32)

5
=3 (=36)
=-20°C
(=9)” = (-9)(-9) =81

4% =—(4)* =-16
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Chapter R: Review

78. —47% = —L = _L 04 4x_2(yz)_l ~ 4x’2y*1z*1
42 16 . 23x4y = 8x4y
4 54 14 -
79. 3*6-3423*“4:372:3%:% Sy
6.2 _-1
80. 42.4=422-4"=4 =X vz
1
71 -
81. (4’3) — 43D _ g3 _ g4 SR

-3 e -2 2
82. (27') 7 =20 I(=3) _ 93 _ -3 -2 3 2.6
(-3 o () () () -2

83. 100 =+/10% =10

5 2 -3 5 P -3 6 5 3
=6 = 96. | X =22 |2
84. 36 =/6> =6 (6y_2j [ xz] (Syzj
3
85. \(—4) =|-4/=4 :63(x2) 21620
$(,2)  125)°
86. \(-3)° =|-3|=3 (+)
) 2(2)
42 _02(4) _o1.8 97. 2 1:2_x:_:_4
87. (9x*) =97 (x*) =81x ST Y
S 1
88. (-4x’) = = Lty o3y B 3
—4x*  4x? 98. —3xly=—== o 2
2\ (2 (a2 X
89. (w7 ) () (7] =y e 99. x*+y? =(2)’ +(-1)° =4+1=5
3 2 2 2 2
90. (x’ly)3:(x’l)3-y3:x’SyS:i:—3 100. x°y° =(2)°(-1)" =4-1=4
101. (xp) =(2:(-1)) =(-2)* =4
o £y () =(2(-1)) =(-2)
Xy X
102. (x+y) =(2+(-1)) =(1) =1
-2
X7y _ o202 3 -1 1
92, —==x"y "=x"y =—
xy? 'y 103. Vx* =[x =|2|=2
-9’y (x2)  16y°x°7° 2
B R 104, (Vx) =x=2

_ 16 54 57 32
STtV E 105. x> )% =J(2) +(-1)’ =Va+1=15

16 5 5
=——x"yz

27" 106. Vi +y? =|x|+|y| = 2|+ |-1| =2+1=3
__lox'z

27y* 1

107. x’=2"'==
. 2

8
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Section R.2: Algebra Essentials

108. y* =(-1)" =1 120. —(8.11)™* ~-0.000
109. Ifx=2, 121. 4542 =4.542x10°
2x° —3x% +5x-4=2.22-3.224+5.2-4 |
122. 32.14=3.214x10
=16-12+10-4
=10 123. 0.013=1.3x1072
Ifx=1, 124. 0.00421=4.21x10"
2% =332 +5x-4=2-1"-3-12+5-1-4
=2-34+5-4 125. 32,155=3.2155x10"
=0 .
126. 21,210=2.121x10
110. Ifx=1,
_ —4
4P 4352 —xt2 e d P43 P m1e2 127. 0.000423 = 4.23x10
=4+3-1+2 128. 0.0514=5.14x10"2
=8
129. 6.15x10* =61,500
Ifx=2,
4% +3x2 —x+2=4-243.22-2+2 130. 9.7x10* =9700
=32+12-2+2
_ 131. 1.214x107 =0.001214
=44
—4
o (666)4—(@j4—34—81 132. 9.88x107* =0.000988
’ 4 \222) 7
(222) 133. 1.1x10® =110,000,000
3
112. (0.1)3(20)3=(%j -(2-10)’ 134. 4.112x10% =411.2
—2
:%'23.103 135. 8.1x107% =0.081
10
—23_8 136. 6.453x107" =0.6453
113. (8.2)° ~304,006.671 137. A=lw
138. P=2(l+
114. (3.7)° ~ 693.440 (I+w)
_3 139. C=7xd
115. (6.1) ~0.004
1
116. (2.2)° ~0.019 140 A=7bh
117. (~2.8)° ~ 481.890 a1 43 2
4
118. —(2.8)° ~ —481.890 142, P <3y
119. (-8.11)™* ~0.000
( ) 143. V:%ﬁr3

9
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Chapter R: Review

144.

145.

146.

147.

148.

149.

150.

151.

152.

S =4xr?
V=x
S =6x2

a. Ifx=1000,
C = 4000+ 2x
= 4000 + 2(1000)
= 4000 + 2000
= $6000

The cost of producing 1000 watches is
$6000.

b. Ifx = 2000,
C = 4000+ 2x
= 4000+ 2(2000)
= 4000 + 4000

=$8000
The cost of producing 2000 watches is
$8000.

210+80-120+25-60-32-5=9%98
His balance at the end of the month was $98.

We want the difference between x and 4 to be at
least 6 units. Since we don’t care whether the
value for x is larger or smaller than 4, we take
the absolute value of the difference. We want the
inequality to be non-strict since we are dealing
with an ‘at least’ situation. Thus, we have

|x—4/>6

We want the difference between x and 2 to be
more than 5 units. Since we don’t care whether
the value for x is larger or smaller than 2, we
take the absolute value of the difference. We
want the inequality to be strict since we are
dealing with a ‘more than’ situation. Thus, we
have

|x—2|>5

a. |x-110|=|108-110|=|-2|=2<5
108 volts is acceptable.

b. |x-110|=]|104-110|=|-6|=6>5

104 volts is not acceptable.

a. |x-220|=|214-220|=|-6|=6<8
214 volts is acceptable.

153.

154.

155.

156.

157.

158.

159.

160.

10

b. |x-220|=|209-220|=|-11|=11>8
209 volts is not acceptable.

a. |x-3|=|2.999-3]
=|-0.001]

=0.001<0.01
A radius of 2.999 centimeters is acceptable.

b. |x-3|=|2.89-3]
=|-0.11]

=0.11£0.01
A radius of 2.89 centimeters is not
acceptable.

a. |x-98.6|=|97-98.6]
=|-1.6]

=1.6>15
97°F is unhealthy.

b. |x-98.6|=]100-98.6]
=|1.4]
=14<15

100°F is not unhealthy.

The distance from Earth to the Moon is about
4x10® = 400,000,000 meters.

The height of Mt. Everest is about
8848 = 8.848x10° meters.

The wavelength of visible light is about
5x107" =0.0000005 meters.

The diameter of an atom is about
1x107'% = 0.0000000001 meters.

The diameter is about 0.0403 = 4.03x107>
inches.

The tiniest motor is less than 0.00004 =4x107°
millimeters tall.
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161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

186,000-60-60-24-365
= (1.86><105 )(6>< 10" )2 (2.4><10] )(3.65><102)

=586.5696x10'" =5.865696x10'

There are about 5.9x10' miles in one light-
year.

93,000,000 _ 9.3x10’
186,000  1.86x10°
=500 seconds = 8 min. 20 sec.

It takes about 8 minutes 20 seconds for a beam
of light to reach Earth from the Sun.

=5x10°

=0.333333...>0.333

is larger by approximately 0.0003333 ...

=0.666666 ...> 0.666

is larger by approximately 0.000666 ...

W WY W= W~

(524x10°)(6.5x10" ) = (5.24x6.5)(10° x10" )
34.06x10" =3.406x10%
1.62x10* 1.62_ 107"

ES X
45x1071% 45 10710
=3.6x10°

=0.36x10°

No. For any positive number a, the value 2 s

smaller and therefore closer to 0.

We are given that 1< x* <10. This implies that
1< x<+/10 . Since x </10 ~3.162 and

x> 7 ~3.142 , the number could be 3.15 or 3.16
(which are between 1 and 10 as required). The
number could also be 3.14 since numbers such as
3.146 which lie between 7 and \/ﬁ would
equal 3.14 when truncated to two decimal places.

Answers will vary.

Answers will vary.
5 < 8 is a true statement because 5 is further to
the left than 8 on a real number line.

Section R.3

1.

right; hypotenuse

10.

11.
12.

13.

14.

15.

16.

Section R.3: Geometry Essentials

A= %bh

C=2xr

similar

C

b

True.

True. 6° +8% =36+ 64 =100 =10

False; the surface area of a sphere of radius 7 is
given by V =4z .

True. The lengths of the corresponding sides are
equal.

True. Two corresponding angles are equal.
False. The sides are not proportional.

a=5, b=12,

A =a*+b’
=5 +12?
=25+144
=169 = ¢c=13

a=6, b=8§,

2 =a*+b?
=6° +8°
=36+64
=100 = ¢=10

a=10, b=24,

2 =a*+b*
=10% +24%
=100+576
=676 = ¢=26

a=4, b=3,
 =a +b?
=47 +3°
=16+9
=25 = ¢=5
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Chapter R: Review

17.

18.

19.

20.

21.

22.

23.

24.

a=17, b=24,
=a’+b*
=77 +24
=49+576
=625 = ¢=25

a=14, b=48,

A =a’+b’
=147 +48*
=196+2304
=2500 = ¢=50

57 =3 +47
25=9+16

25=25
The given triangle is a right triangle. The
hypotenuse is 5.

10° =6° +8°
100 =36+ 64

100 =100
The given triangle is a right triangle. The
hypotenuse is 10.

6> =4>+5°
36=16+25

36 =41 false
The given triangle is not a right triangle.

32 =22 422
9=4+4

9=28 false
The given triangle is not a right triangle.

252 =7% 4242
625=49+576

625 =625
The given triangle is a right triangle. The
hypotenuse is 25.

26% =10% + 242
676 =100+576

676 =676
The given triangle is a right triangle. The
hypotenuse is 26.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

3s.

36.

12

6> =32 +47
36=9+16
36 =25 false

The given triangle is not a right triangle.
7?=52+47
49=25+16

49 =41 false
The given triangle is not a right triangle.

A=1-w=6-7=42 in?

A=1-w=9-4=36 cm?

RS —2%in?
A=2b-h=2(14)4)=28in

Lyt _ 2
A=Zb-h=2(4)9)=18cm

A=nr’=n(5)?% =251 m’
C=2nr=2n(5)=10tm

A=1r* =n(2)* = 4n ft?
C=2nr=2n12)=4nft

V=Iwh=6-8-5=240 ft’

S =2lw+2lh+2wh
=2(6)(8)+2(6)(5)+2(8)(5)
=96+ 60+ 80
=236 ft*

V=Iwh=9-4.8=288 in’
S =2Iw+2lh+2wh
=2(9)(4)+2(9)(8)+2(4)(8)

=72+144 + 64

=280 in”
Vz%nr3 =§n-53 =¥n cm®

S =4nr? =47-5% =100m cm?

Vzémﬁ :%Tc-33 — 36n £

S =4nr? =4x-3? =367 fi?
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37.

38.

39.

40.

41.

42,

V =nr*h =mn(9)*(8) = 6487 in’
S=2xr+2xrh

=272(9) +27(9)(8)

=1627 +1447x

=3067 in’

V=nr*h=mn@8)*©9)=576nin’
S =27 +2nrh

=27(8)" +27(8)(9)

= 1287 +144x

=272z in?

The diameter of the circle is 2, so its radius is 1.
A=nr* =n(1)* = nt square units

The diameter of the circle is 2, so its radius is 1.
A=2% —n(1)*> = 4— 7 square units

The diameter of the circle is the length of the
diagonal of the square.

d* =2%+2?
=4+4
=8
d=8=22
d_2\2
ey
The area of the circle is:

2
A=nr’ = n(ﬁ) = 27 square units

The diameter of the circle is the length of the
diagonal of the square.

d>=2>+2
=4+4
=8
d=-8=22
d 232
== =2
The area is:

2
A= n(«/z) —2% = 21— 4 square units

43.

44.

45.

46.

Section R.3: Geometry Essentials

Since the triangles are similar, the lengths of
corresponding sides are proportional. Therefore,

we get
8_x
4 2
8-2
—_—=X
4
4=x

In addition, corresponding angles must have the
same angle measure. Therefore, we have
A=90°, B=60°,and C =30°.

Since the triangles are similar, the lengths of
corresponding sides are proportional. Therefore,

we get
6_x
12 16
6-16
—_—=X
12
8=x

In addition, corresponding angles must have the
same angle measure. Therefore, we have
A=30°, B=75°,and C=75°.

Since the triangles are similar, the lengths of
corresponding sides are proportional. Therefore,

we get
0 _x
20 45
30-45
_— X
20
135

—=x or x=67.5
2

In addition, corresponding angles must have the
same angle measure. Therefore, we have
A=60°, B=95°,and C =25°.

Since the triangles are similar, the lengths of
corresponding sides are proportional. Therefore,

we get
8 _x
10 50

8-50

—_— =X
10
40=x

In addition, corresponding angles must have the
same angle measure. Therefore, we have
A=50°, B=125°,and C=5°.
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47.

48.

49.

50.

51.

52.

53.

The total distance traveled is 4 times the
circumference of the wheel.
Total Distance = 4C = 4(nd)=4n-16

=641~ 201.1 inches ~ 16.8 feet
The distance traveled in one revolution is the
circumference of the disk 4.

The number of revolutions =

dist. traveled 20 5 .
— =" =" x1.6 revolutions
circumference 4n =©

Area of the border = area of EFGH — area of
ABCD =10 -6 =100-36 = 64 ft’

FG =4 feet; BG = 4 feet and BC = 10 feet, so
CG= 6 feet. The area of the triangle CGF is:

A :%-(4)(6) =12 ft?

Area of the window = area of the rectangle +
area of the semicircle.

A:(6)(4)+%-n-22 =24+271~30.28 ft*

Perimeter of the window = 2 heights + width +
one-half the circumference.

P:2(6)+4+%-n(4)=12+4+2n
=16+2n~22.28 feet

Area of the deck = area of the pool and deck —
area of the pool.

A=n(13)* —=n(10)* =169 —1007
=697 ft* =~ 216.77 ft*

The amount of fence is the circumference of the
circle with radius 13 feet.
C=2n(13)=26m ft ~81.68 ft

We can form similar triangles using the Great
Pyramid’s height/shadow and Thales’
height/shadow:

h
126 114 2
240 3
This allows us to write
h 2
240 3
h= # ~ 160

The height of the Great Pyramid is 160 paces.

54.

55.

56.

Let x = the approximate distance from San Juan
to Hamilton and y = the approximate distance
from Hamilton to Fort Lauderdale. Using similar
triangles, we get

1046 x 1046y
58 535 58 57
1046-53.5 1046-57
1046-33.5 _ | 104657 _,
58 58
964.8 ~ x 1028.0 ~ y

The approximate distance between San Juan and
Hamilton is 965 miles and the approximate
distance between Hamilton and Fort Lauderdale
is 1028 miles.

Convert 20 feet to miles, and solve the
Pythagorean Theorem to find the distance:

1 mile
20 feet =20 feet -——0€
ee et 75280 feet

d* = (3960 +0.003788)? —3960* = 30 sq. miles

d ~5.477 miles
d

=0.003788 miles

20 ft=

3960 3960

Convert 6 feet to miles, and solve the
Pythagorean Theorem to find the distance:
1 mile

6 feet =6 feet -————— =0.001136 mil
e ! 5280 feet s
d* = (3960+0.001136)* —3960* =9 sq. miles
d ~ 3 miles
d -
6 ft
3960 3960
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57. Convert 100 feet to miles, and solve the

Pythagorean Theorem to find the distance: 62.
1 mile .
100 feet =100 feet "$280 foet — 0.018939 miles

d? = (3960+0.018939)? —3960* ~ 150 sq. miles
d =12.2 miles

Convert 150 feet to miles, and solve the

Pythagorean Theorem to find the distance:

1 mile .
150 feet =150 feet "5280 fool — 0.028409 miles

d* = (3960 +0.028409)> —3960> = 225 sq. miles 63.

d ~15.0 miles

58. Given m>0,n>0andm>n,

22 _ 2,2
—n",b=2mn and c=m"+n" then

if a=m

a’+b* = (m2 —n? )2 +(2mn)2
=m* —2m*n® +n* +4m*n’
=m* +2m*n* +n*

and = (m2 +n? )2 =m* +2m*n* +n*

sa* +b* =c* > a,b and ¢ represent the sides

of a right triangle.
59. V=nr’h
= 7(10)*(4.5)
=450z ft°

So, 1ft* ~ 7.48052 gal so
(4507 £°)(7.48052 gal/ft’) ~ 10,575 gal

60. 10000(5.61458) = 56145.8 ft>

V =rxr’h 64.
56145.8 = 7(25)*h
p=388 e
61. A=rr
4, = 7(2r)?
= r4r?
=47r’ =44

If you double the radius, the area is four times
the original area.

15

Section R.3: Geometry Essentials

4 3
y=2
372'}"
Vy = 2 a(2r)
3
4 3
372' r
:8-§7rr3 =8V

If you double the radius the volume is 8 times
the original volume.

Let / = length of the rectangle
and w = width of the rectangle.
Notice that

(I+w)* —(l—w)?
=[l+w)+{=wIl+w) = (- w)]
=(2)(2w) = 4lw=44

So A:%[(Hw)z —(-w)*]

Since (I—w)* >0, the largest area will occur
when /—w=0 or [ =w; that is, when the
rectangle is a square. But
1000 =2/+2w=2(l+w)

500=/+w=2]

250=1=w
The largest possible area is 250% = 62500 sq ft.

A circular pool with circumference = 1000 feet

yields the equation: 2zr =1000 = r = 200
V4

The area enclosed by the circular pool is:
500 T _ 500

~79577.47 ft*
T

A=rnr= 7[(
Thus, a circular pool will enclose the most area.
Consider the diagram showing the lighthouse at
point L, relative to the center of Earth, using the
radius of Earth as 3960 miles. Let P refer to the
furthest point on the horizon from which the
light is visible. Note also that

362 .
2 feet = —— miles.
362 feet 5780 miles
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Not to scale

Chapter R: Review

3960 miles

Apply the Pythagorean Theorem to ACPL :

2 362
(3960)" +(d; )’ (3960+%)

(c)" = (3960+ 5326820) —~(3960)’

d, = \/(3960+ 5326820) ~(3960)* ~23.30 mi.

Therefore, the light from the lighthouse can be
seen at point P on the horizon, where point P is
approximately 23.30 miles away from the
lighthouse. Brochure information is slightly
overstated.

Verify the ship information:

Let S refer to the ship’s location, and let x equal
the height, in feet, of the ship.

Weneed d, +d, >240.

Since d, = 23.30 miles we need
d, 240-23.30=16.70 miles.

Apply the Pythagorean Theorem to ACPS :
(3960 +(16.7)” = (3960 + x)°

(3960 +(16.7)* =3960+ x

(3960 +(16.7)* ~3960 = x
x ~0.035 miles

x~ 185.93 feet.
The ship would have to be at least 186 feet tall to
see the lighthouse from 40 miles away.

Verify the airplane information:

3960 miles

Not to scale

Let A refer to the airplane’s location. The
distance from the plane to point P is d, .

We want to show that d, +d, 2120.

Assume the altitude of the airplane is

10000 .
1 feet = ——— miles.
0,000 feet 5230 miles

Apply the Pythagorean Theorem to ACPA :

> 10000
(3960)” +(d, )’ (3960 5280)

(d,)’ [3960 1502080(?j —~(3960)*

5280
~122.49 miles.
re, d; +d, =23.30+122.49 =145.79 > 120.
The brochure information is slightly understated.

Note that a plane at an altitude of 6233 feet
could see the lighthouse from 120 miles away.

d, \/(3960 Mj ~(3960)” 61Therefo

Section R.4

1.

False; monomials cannot have negative degrees.
True

False; the dividend = (quotient)(divisor) +
remainder
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

2x>  Monomial; Variable: x;
Coefficient: 2; Degree: 3

—4x*  Monomial; Variable: x; Coefficient:
—4; Degree: 2

8_ 8x~! Not a monomial; when written in

X

the form ax® , the variable has a negative
exponent.

—2x  Not a monomial; when written in the

form ax" , the variable has a negative exponent.

—2xy2 Monomial; Variables: x,y;

Coefficient: —2; Degree: 3

5x2y3 Monomial; Variables: x,y;

Coefficient: 5; Degree: 5

8x

2= =8y Not a monomial; when written
y

in the form ax”y™ , the exponent on the variable
v is negative.

2x7 2 3

- = —2x7y Not a monomial; when
y

written in the form ax”y™, the exponent on the
variable y is negative.
x*+y*  Not a monomial; the expression

contains more than one term. This expression is
a binomial.

3x*+4  Not a monomial; the expression
contains more than one term. This expression is
a binomial.

3x* =5  Polynomial; Degree: 2
1-4x  Polynomial; Degree: 1
5 Polynomial; Degree: 0

-t Polynomial; Degree: 0

3x% — 3 Not a polynomial; the variable in the
X

denominator results in an exponent that is not a
nonnegative integer.

17

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Section R.4: Polynomials

3 +2  Not a polynomial; the variable in the
x

denominator results in an exponent that is not a
nonnegative integer.

2y° -2 Polynomial; Degree: 3
10z2 +z  Polynomial; Degree: 2
x*+5

S Not a polynomial; the polynomial in

the denominator has a degree greater than 0.
3x° +2x-1
x*+x+1

polynomial in the denominator has a degree
greater than 0.

Not a polynomial; the

(x* +6x+8)+(3x* —4x+7)

=(x? +3x3) +(6x—4x)+(8+7)

=4x* +2x+15

(x> +3x2 +2)+ (x* —4x+4)

=X +(B3x? +x7) +(—4x)+(2+4)

=x’ +4x? —4x+6

(x* =2x% +5x+10)— (2x* —4x+3)
=3 —2x% +5x+10-2x% +4x -3

=x° +(=2x% = 2x*) + (5x + 4x) + (10 - 3)
=x" —4x? +9x+7

(x* =3x—4)—(x* =3x> +x+5)
=x?-3x—-4-x>+3x>—x-5

=—x’ +(x* +3x%) +(=3x—x) +(—4-5)
=—x’ +4x* —4x-9

(6x5 +x° +)c)+(5x4 -x +3x2)

=6x +5x* +3x% +x

(10x° =8x7 )+ (32" - 247 +6)

=10x° +3x> —10x> +6

(x? —6x+4)+3(2x* +x-5)

=x? —6x+4+6x>+3x—15

=7x> -3x-11
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36. —2(x" +x+1)+(=5x —x+2) 48. (2x-3)(x*+x+1)
= 2x? —2x-2-5x" —x+2 =2x(x2+x+l)—3(x2+x+l)
=-7x* -3x =2x° +2x% +2x-3x* =3x-3

_ 3.2
37, 6(x° +x* —3)—4(2x° —3x7%) =2x —x*—x-3

=6x° +6x° —18—8x" +12x 49. (x+2)(x+4)=x% +4x+2x+8
=-2x" +18x* —18 — % 4 6x+8

38, 8(4x’ —3x’ —1)—6(4x’ +8x-2) 50. (x+3)(x+5)=x>+5x+3x+15
=32x" —24x —8-24x" —48x+12 — 2 1 8x+15

=8x’ —24x? —48x+4
51. (2x+7)(x+5)=2x" +7x+10x+35

39. (x2—x+2)+(2x2—3x+5)—(x2+1) —2x2 417x+35
=x?—x+2+42x% -3x+5-x* -1 )
—2x2 —dx+6 52. (Bx+DR@2x+1)=6x"+3x+2x+1
=6x> +5x+1
40. <x2+l)—(4x2+5)+(x2+x—2)
53. (x—4)(x+2)=x"+2x—4x-8
=x? +1-4x" =5+ x* +x-2 (x=Hx+2) x2 o
=-2x"+x-6 =x —2x-8
_2
5 5 =x* +2x-8
=7y =35y+21-12+4y
=11y* —=35y+9 55. (x—6)(x—3)=x>—6x—3x+18
=x?—9x+18

42. 8(1—)/3)+4(1+y+y2 +y3)

2
=8-8)° +4+4y+4y° +4y° 56. (x=5)(x—1)=x"—-x—-5x+5

2
=4y’ +4y* +4y+12 =x"—6x+5
43. x2(x2+2x—5)=x4+2x3—5x2 57. (2x+3)(x—2)=2x*—4x+3x—-6
=2x*—x-6

44, Ax7 (X —x+2)=4x° —4x> +8x?
58. (2x-4)(3x+1)=6x> +2x—12x—4
45. —2x%(4x° +5)=—-8x" —10x*

=6x> —10x—4
46. 5x°(3x—4)=15x" —20x’ 59. (=3x+4)(x—2)=—3x> +4x+6x-8
47, (D)2 +2x-4) =-3x" +10x-8
=x(x +2x—4) +1(x* +2x—4) 60. (-3x—1)(x+1)=-3x" -3x—x—1
=x>+2x% —dx+x*+2x—4 =_3x2_4x—-1

=x" +3x* —2x—4 )
61. (—x—-5)(-2x-7)=2x"+10x+7x+35

=2x* +17x+35

18
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62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

(-2x-3)(3—x) = —6x+2x> =9 +3x
=2x>-3x-9
(x—2y)(x+y)=x2 +xy—2xy—2y2
S —xy—2y2
(2x+3y)(x—y) = 2x> = 2xp +3xy —3)*
=2x* +xy—3y°

—2x-31)3x+2y) = —6x> —4xy —9xy — 6"
y y y —9xy—6y

=—6x" —13xy - 6y2

(x=3y)(2x+y)= —2x* +xy+6xy—3y2
=-2x% +7xy-3y?

(x=T)(x+7)=x* -7 =x*-49
(x-Dx+)=x*-1"=x* -1
(2x+3)2x-3)=(2x)* =3% =4x* -9

(3x+2)3x—2)=(3x)* 2% =9x* -4

83.

84.

85.

86.

87.

88.

89.

90.

Section R.4: Polynomials

(x+y)2 =x? +2xy—i—y2
(x—y)2 = x? —2)cy+y2

(x=2y)* =x7 +2(x~(—2y))+(2y)2
=x? —dxy+4y*
(2x+3y)? = (2x)" +2(2x-3y)+(3y)’
=4x* +12xy+9y2
(x=2°=x-3.x*.243.x.22 -2}
=x —6x>+12x-8
(x+1)P =2 +3-x* 143 x- 12 +1°
=x +3x2 +3x+1
Q2x+1° =(2x)° +32x)* (1) +3(2x)- 1> + 1
=8x® +12x% +6x+1

(3x-2)* =(3x)’ =3(3x)*(2) +3(3x)- 2> - 2°
=27x" —54x* +36x -8

2
(x+4? = x> +2.x-4+4% = x> +8x+16 4x” —1lx+23
91. x+2)4x3—3x2+ x+ 1
(x+5) =x*+2-x-5+5" =x* +10x +25 4x3 482
(x—4)? =x"-2-x-4+4> =x> —8x+16 “11x*+ x
2
(x=52 =x?—2.x-5+5% =x? ~10x+25 —llx” —22x
23x+ 1
(Bx+4)(3x—4) = (3x)> —4* =9x* 16 x4+ 46

(5x-3)(5x+3) = (5x)* =3* =25x* -9

(2x—-3)* = (2x)* —=2(2x)(3) + 3
=4x* —12x+9

(3x—4)* = (3x)* —2(3x)(4) +4*
=9x> —24x+16

(x+0x=1) =@ =(y) =x* -
(x+3y)(x-31) = (0)* —(3y) =x* -9)°

Gx+)B3x—1)=(Bx) —(y) =9x* - »*

—45
Check:
(x+2)(4x* —11x +23) + (- 45)
=4x> —11x* +23x+8x> —22x+46—-45

=4x® -3x" +x+1

The quotient is 4x? —11x+23; the remainder

is —45.

(3x+4)(3x—4y) = (3x)” —(4)" =97 ~16)”

19
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3x2 —7x+15 5x% —13
92. x+2>3x3—x2+ x—2 95. x2+2>5x4+0x3—3x2+x+1
320 +6x° 5x4 +10x2
-7+ x —13x% +x+ 1
—7x* —14x ~13x> -26
15x—-2 x+27
M Check:
-3 (x*+2)(537 = 13)+ (x+27)
Check: =5x* +10x%? —13x> =26+ x + 27

(x+2)(3x* = Tx+15)+(-32)

3 .2 2
=3x" = 7x" +15x+6x" ~14x+30-32 The quotient is 5x* —13; the remainder is
=3x° —x*+x-2 x+27.

=5x* —3x% +x+1

The quotient is 3x* —7x+15; the remainder is 5
-32. 5x” —11

9. x° +2>5x4 +0x> = x> +x-2

4x -3
4 2
93. x2>4x3 —3xt4+x+ 1 Sx +10x
453 —11x*+x- 2
—-3x* +x+1 “lix? -22
352 x+20
—3x
x+ 1 Check:
(x2 + 2)(5x2 -1 1) + (x+ 20)
Check:

=5x* +10x2 —11x* =22+ x+20

2 3 2
x)4x-3)+(x+1D)=4x" -3x" +x+1
X )+ ( ) =5x" x> +x-2

The quotient is 4x —3; the remainderis x+1. )
The quotient is 5x° —11; the remainder is

3x — 1 x+20.
94. x2>3x3— 2 +x-2

5 22
3 97. 2x3—1>4x5+0x4+0x3—3x2+x+1
2
—-x"+x-2
5 4x° —2x2
—x"+x+ 1
x—2
Check:
Check: (2x3 —1)(2x2)+(—x2 +Xx+ 1)
()Bx =D+ (x-2)=3x" —x* +x-2 =4x° —2x* —x* +x+1=4x" —3x" +x+1

The quotient is 3x —1; the remainderis x—2. The quotient is 2x; the remainder is

x> +x+1.

20
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2
X

98. 3x° —1)3x5 +0xt +0x° —x?+x-2

5
3x X

x—2
Check:
(3x3 —1)(x2)+(x—2):3x5 - +x-2
The quotient is x? ; the remainder is x — 2.

2 _ 1
X 2x+2

99, 2x? +x+l)2x4 33 +0x? +x+1

2t + P+ x?

4y’ — x4+ x
—4x3 —2x* —2x
x2 +3x+1
I
2 2
5 1

22

Check:
(2x2 -+—x+1)()c2 —2x+%)+%x+%

=2x* —4xd +xr X7 -2 +%x

2 _ 1,5,..1
+x 2x+2+2x+2

=2x* -3x  +x+1
The quotient is x*—2x+1 ; the remainder is

S 1

§x+§.
2_2,_1
Y 7379
100. 3x2+x+l>3x4—x3+0x2+x—2

P X+ x
2 — x>+ x

21
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Check:
(3x2 +x+1)(x2 —%x—%)+(%x—%)
=3x x4 x? 247 —%xz —%x
=3x" ¥’ +x-2
The quotient is x* - %x - % ; the remainder is
16 17
9 9
—4x* =3x-3
101. x—1>—4x3+ x> +0x—4
—4x° +4x7
—3x?
—3x% +3x
-3x-4
“3x+3
-7
Check:

(x—1)(—4x* =3x=3)+(=7)

=—4x’ =3x> =3x+4x” +3x+3-7

=—4x° +x* -4

The quotient is —4x* —3x—3; the remainder is
7.

-3x* -3x? -3x-5
102. x—l>—3x4 +0x° +0x2 —2x—1

—3x% +3x°
-3x°
—3x° +3x°
—3x% —2x
—3x% +3x
—5x-1
Sx+5
-6
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Check:

(x=1)(=3x> =3x% =3x = 5) +(=6)

=3x* —3x% —3x% = 5x+3x +3x?
+3x+5-6

=3x*-2x-1

The quotient is —3x° —3x* —3x—35; the

remainder is —6.

x"—=x-1

103. x? +x+1>x4+0x3 — X2 +0x+1

M+ X

—x’ —2x?
—x’— x*—x
X +x+1
|
2x+2
Check:
(P +x+D)(x*—x—=1)+2x+2
=xt+x 4P —x —xP—x—xt—x
—1+2x+2
=x*—x?+1

The quotient is x* —x—1; the remainder is

2x+2.

¥ x-1

104. x2—x+l>x4+0x3— 2+ 0x+1

PR S
X —2x?
- x*+x
—x*—x+1
—x*+x-1

—2x+2

22

105.

106.

Check:

(x* —x+ D2 +x=1)+(-2x+2)

=xt 4 - - X x+xP Hx
-1-2x+2

=x'—x? +1

The quotient is x* + x—1; the remainder is
-2x+2.

X +ax+a’

x—a>x3+0x2+ 0x—a’

X —ax?
ax?
ax’ —a’x
a*x-da’
ax-d’
0
Check:

(x—a)(x* +ax+a*)+0

2 2 2 2

:x3+ax +a x—ax —a x—a3
3 3

=X —a

The quotient is x* +ax+a”; the remainder is 0.

ol +ait+ddx+

x—a>x5 +0x*+0x°+ Oox*+ Ox—-d°

x5 —ax4
(DC4
(DC4 —612)63
a2x3
a2x3 —a3x2
a3x2
a3x2 —a4x
a4x—a5
a4x—a5
0
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107.

108.

109.

110.

111.

Check:

(x—a)(x* +ax’ +a*x* +’x+a*)+0
=¥ +ax’ +a’x’ +&’x* + a'x —ax*
—a*x* —a’x* —ax-d°

=g
The quotient is x* +ax’ + a*x* +a’x+a"; the
remainder is 0.

(3x —2k)(4x +3k) =12x> + kx - 96

12x% — 8kx + Ykx — 6k* =12x* + kx—96

kx —6k* = kx —96
—6k* =96
k* =16

k=+4

The products (x+ y)(x—y) and (z+w)(z—w)
will each result in a binomial that is the

difference of squares. The product of those
resulting binomials will have 4 terms.

When we multiply polynomials p, (x) and

P, (x), each term of p, (x) will be multiplied
by each term of p, (x). So when the highest-
powered term of p, (x) multiplies by the highest
powered term of p, (x), the exponents on the

variables in those terms will add according to the
basic rules of exponents. Therefore, the highest
powered term of the product polynomial will
have degree equal to the sum of the degrees of

pi(x) and p,(x).

When we add two polynomials p, (x) and
P, (x) , where the degree of p, (x) # the degree
of p, (x), each term of p, (x) will be added to

each term of p, (x). Since only the terms with

equal degrees will combine via addition, the
degree of the sum polynomial will be the degree
of the highest powered term overall, that is, the
degree of the polynomial that had the higher
degree.

When we add two polynomials p, (x) and
P, (x), where the degree of p, (x)= the degree

23

112.

113.

Section R.5: Factoring Polynomials

of p, (x) , the new polynomial will have degree

< the degree of p, (x) and p, (x).

Answers will vary.

Answers will vary.

Section R.5

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

3x(x—2)(x+2)

prime
c
b
d

C

True; x> +4 is prime over the set of real
numbers.

False; 3x° —2x° —6x+4 = (3x-2)(x” -2)
3x+6=3(x+2)

Tx—-14=T7(x—-2)

ax’ +a= a(x2 +1)

ax—a=a(x-1)

X +xt+x=x(x* +x+1)

¥ —xt+x=x(x*—x+1)

2x% —2x =2x(x—-1)

3x? —3x=3x(x—1)

3)62)/—6xy2 +12xy =3xy(x—2y+4)
60x%y —48x)” +72x°y = 12xy(5x—4y+6x2)

X —1=x" -1 = (x=1)(x+1)
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20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

3s.

36.

37.

38.

39.

40.

X —4=x"-2" = (x-2)(x+2)

4x* —1=(2x)* —1*= 2x-D(2x+1)
9x* —1=(3x)> —1?= Bx-D(3x +1)
xr—16=x* 4% = (x—4)(x+4)
x?=25=x? -5 = (x=5)(x+5)

25x% =4 =(5x-2)(5x+2)

36x2 -9 :9(4x2 ~1)=9(2x-1)2x +1)
X +2x+1=(x+1)?

x? —4x+4:(x—2)2

X +4x+4=(x+2)°
x*—2x+1=(x—1)

x* —10x+25 = (x—-5)*

x* +10x+25 = (x+5)*

4x* +4x+1=(2x+1)?

9x? +6x+1=(Bx+1)

16x% +8x+1=(4x+1)>

25x% +10x+1=(5x+1)*

X =27=x"-3* = (x-3)(x* +3x+9)
X +125=x> +5° = (x+5)(x* —5x+25)
X427 =x>+3 = (x+3)(x* -3x+9)

27-8x" =3° —(2x)°
=(3-2x)(9+6x +4x?)
= —(2x=3)(4x” +6x+9)

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

24

8x® +27=(2x)* +3°
= (2x+3)(4x* —6x+9)

64—-27x° =4° —(3x)°
= (4-3x)(16+12x+9x?)
=—(3x-4)(9x” +12x +16)

X +5x+6=(x+2)(x+3)
X2 +6x+8=(x+2)(x+4)
X2 +7x+6=(x+6)(x+1)
x> +9x+8=(x+8)(x+1)
x*+7x+10 = (x+2)(x+5)
x> +11x+10 = (x+10)(x +1)
x> —10x+16 = (x—2)(x—8)
x*—17x+16 = (x—16)(x—1)
x*—7x-8=(x+1)(x-8)
¥ —2x-8=(x+2)(x—4)
X +7x-8=(x+8)(x—1)

X +2x-8=(x+4)(x-2)

2x2 +4x+3x+6=2x(x+2)+3(x+2)
= (x+2)(2x+3)

3x =3x+2x-2=3x(x—1)+2(x—1)
= (x-1)(3x+2)

5x% —15x+x—3 =5x(x=3)+1(x-3)
=(x-3)(5x+1)

3x2 +6x—x—2=3x(x+2)-1(x+2)
=(x+2)(3x-1)
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59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

6x> +21x+8x+28 =3x(2x+7)+4(2x +7)
=(2x+7)(3x+4)

9x% —6x+3x—2=3x(3x-2)+1(3x-2)
= (3x—2)(3x+1)

3x% +4x+1=Gx+1)(x+1)
2x% +3x+1=2x+1)(x+1)
222 49247 =2z +7)(z+1)
622 +5z+1=Bz+1)(2z+1)
5x% +6x—8 = (5x—4)(x +2)
3x2 +10x+8 = (3x+4)(x +2)
5x% —6x—8 = (5x+4)(x—2)
3x2 —10x+8 = (3x—4)(x—2)
5x% +22x+8=(5x+2)(x+4)
3x? —14x+8 = (3x—2)(x—4)
5x% +18x—8 = (5x—2)(x+4)
3x2 —10x—8 = (3x +2)(x —4)

Since b is 10 then we need half of 10 squared to
be the last term in our trinomial. Thus

. 2 _
110)=5; (5" =25
x? +10x+25 = (x+5)*

Since b is 14 then we need half of 14 squared to
be the last term in our trinomial. Thus

La4y=7, (7" =49
pr+14p+49=(p+7)*

Since b is -6 then we need half of -6 squared to
be the last term in our trinomial. Thus

3(=6)=-3 (-3)" =9

¥y —6y+9=(y-3)°

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

25

Section R.5: Factoring Polynomials

Since b is -4 then we need half of -4 squared to
be the last term in our trinomial. Thus

3(4)=-2 (-2)' =4
x? —4x+4=(x—2)2

Since b is —5 then we need half of — squared

to be the last term in our trinomial. Thus
Lo 1y_ 1. 1\2 _ 1
Leh=-t P =1

2 1 1 _ 1,2
X —EX"FE—(X—Z)

Since b is 1 then we need half of { squared to

be the last term in our trinomial. Thus
NG

x? +ix+4= (x+%)2

x* =36 =(x—6)(x+6)

x* =9 =(x-3)(x+3)

2-8x" =2(1-4x7) =2(1-2x)(1+2x)
3-27x" =3(1-9x") =3(1-3x)(1+3x)
x> +11x+10 = (x+1)(x +10)

X +5x+4=(x+4)(x+1)
x*=10x+21=(x-7)(x-3)
xr—6x+8=(x—2)(x—4)

4x2—8x+32=4(x2—2x+8)
3x2—12x+15:3(x2—4x+5)

x* +4x+16 is prime over the reals because
there are no factors of 16 whose sum is 4.

x> +12x+36 = (x+6)*

154+ 2x—x? =—(x* =2x—15) = —(x = 5)(x +3)
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Chapter R: Review

92. 14+6x—x* =—(x* —6x—14) is prime over the 106. x*—x° =x"(* - =x’(x=D(x* +x+1)

integers because there are no factors of —14

whose sum is —6. 107. 16x% +24x+9 = (4x +3)’
93. 3x?—12x-36=3(x* —4x—12
o (" ~4x-12) 108. 9x> —24x+16=(3x—4)’
=3(x—6)(x+2)
109. 5+16x-16x" = —(16x° —16x -
94, x° +8x? —20x = x(x* +8x—20) 09. 5+16x-16x (46x 5 jx 15)
— x(x+10)(x—2) =~ =3)dx+1)
110. 5+11x—16x* =—(16x* —11x—=5
95. 1 +11y° +30y% = 2 (3% +11y+30) llx=l6x" =~(16x"~11x=5)
, =—(16x+5)(x—1)
=y (y+5)(y+6)
111. 4y* —16y+15=(2y-5)(2y-3)
96. 3y° —18)° —48y =3y(y* —6y—16)
=3y(y+2)(y-8) 112. 9y°+9y—-4=Cy+4)Gy-1)
97. 4x’ +12x+9=(2x+3)’ 113, 1-8x2 —9x* = —(9x* +8x - 1)
_ 2 2
98, x> —12x+4 = (3x—2)* =-0x" =D+
=—Bx-DGBx+1)(x* +1)
99, 6x2+8x+2:2(3x2+4x+1) . .
114, 4-14x" —-8x* = —2(4x* +7x* -2)
=2(3x+1)(x+l) 2 2
=-2(4x" -D(x" +2)
_ _ 2
100. 837 +6x-2=2(4x? +3x-1) =~ 20x-D@x+1D(x"+2)
=2 4x—1)(x+1) 115. x(x+3)—6(x+3)=(x+3)(x—6)
101. x4—81:(x2)2—92:(x2—9)(x2+9) 116. 5Bx—7)+x(Bx—-7)=CBx—-T)(x+5)
= (x=3)(x+3)(x* +9) 117, (x+2)° =5(x+2)=(x+2)[(x+2)-5]
5 =(x+2)(x-3)
102. x4—1:(x2) == +])
2
DO DGR 1) 18, (x—1)" -2(x-1)=(x-D[(x-1)-2]
=(x-1D)(x-3)
103. x® -2 +1=(x* -1 ;
i , 119. (3x-2) -27
=l (x-D(x"+x+1
[ G-I )] _(3r2) -
=(x-1)*2+x+1)?
(r=D ) =[(3x-2)-3][ (3x-2)" +3(3x-2)+9]
6 3 3 2
104, X7 +2x" +1=(x"+1) = (3x=5)(9x ~12x+4+9x-6+9)
> 2
:[(x+1)(x —x+1)] :(3x_5)(9x2_3x+7)
=(x+1D)*(x* —x+1)?
105. x" —x° =X’ (2 -1 =x"(x=1)(x+1)

26
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120.

121.

122.

123.

124.

125.

126.

(5x+1)’
= (5x+ 1)3

=5x(25x2+15x+3)

-1

127.

-1
=[(sw+1)=1][(Sx+1)" + (1) (S +1)+1]

=5x(25x2+10x+1+5x+1+1)

3(x +10x+25) - 4(x +5)

(
(
(

X —

3(x+5) —4(x+5)
(x+5)[3(x+5)-4]
(x+5)(3x+15—4)
(x+5)(3x+11)

7(x2—6x+9)+5(x 3)
7

(x=3) +5(x-3) 130.

3)[7(x-3)+5]

x— 3)(7x 21+5)

X—

3)(7x-16)

x3+2x2—x—2=x2(x+2)—l(x+2)

=(x+2)(x*-1)
=(x+2)(x-1D(x+1)

X =37 —x+3=x>(x-3)-1(x-3)

4

=(x=3)(x* -1)
=(x-3)(x-D(x+1)

X —x3+x—1:x3(x—1)+1(x—1)

=(x-)(x*+1)
=(x=Dx+D(x*—x+1)

x4+x3+x+l=x3(x+l)+l(x+l)

=(x+)(x+1)
=(x+Dx+ D> —x+1)
=(x+D)2(x* —x+1)

27

128.

129.

131.

132.

133.

Section R.5: Factoring Polynomials

2(3x+ 4)2 +

=2(3x+4)
=2(3x+4)
( x+4)

(2x+3) (3x+4)-3
((3x+4)+(2x+3)-3)
(3x+4+6x+9)
(9x+13)

5(2x+1)° +(5x-6)-2(2x +1)-2
=(2x+1)(5(2x+1)+(5x-6)-4)
=(2x+1)(10x +5+20x-24)
=(2x+1)(30x-19)

2x(2x+5)+x7-2=2x((2x+5)+x)
= 2x(2x+5+x)
= 2x(3x+5)

3x” (8x—3)+x’ -8=x7(3(8x—3)+8x)

(4x-3)" +x-2(4x-3)-4
= (4x—3)((4x—3)+8x)
=(4x—3)(4x—3+8x)

= (4x-3)(12x-3)

= 3(4x—3)(4x—l)
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134, 3x% (3x+4)" +x°2(3x+4)-3 Section R.6
=327 (3x +4)( (3x+4) +2x) 1. quotient; divisor; remainder
=3x" (3x+4)(3x+4+2x) s 370 5
=3x" (3x+4)(5x+4)

3.d
135. 2(3x-5)-3(2x+1)" +(3x=5)"-3(2x+1)* -2 .
. a
=6(3x-5)(2x+1)° ((2x+1)+(3x-5))
5 5. True
—6(3x 5)(2x+1) (2x+1+3x 5)
) 6. True
=6(3x-5)(2x+1)" (5x—4)
5 7. 21 -7 5 10

136. (4x+5) 4(5x+1) (4x+5) 2(5x+1)-5 2 -10 =10
=2(4x+5)7 (5x+1)(6(5x+1)+5(4x +5)) 1-5-50
= 2(4x+5) (5x+1)(30x+6+20x+25) Quotient: x* ~5x-5

) Remainder: 0
= 2(4x+5)" (5x+1)(50x+31)
W o 8. - 2 -3 1

137. x 7 +x " =x"(1+x7) -1 -1 4

138, 2x7° —6x " +8x7 =2x7(1-3x+4x%) 1 1 -45
B 1 iy Quotient: rx-4

139. x " (x+D+x (x=D)=x"[(x+D)+x(x-1)] Remainder: 5

=x?(x+1+x%—x)
b 9. 33 2 -1 3
=x"(x"+1
9 33 96
140. 311 32 99
. . 2
H(x+3)" +4x? (x+3)2 = x(r+3) 2 [(x+3) + 4x] uotients 3 vl 32
= x(x+3)2(5x+3)
10. -2)-4 2 -1 1

141. The possible factorizations are 8 -20 42

(xil)(xi4):x2i5x+4 or -4 10 =21 43
. . 2
(xi2)(xi2):x2i4x+4,n0neofwhich Quotient:  —4x” +10x 21
5 Remainder: 43
equals x“ +4.

142. The possibile factorizations are 11. —3>1 0 -4 0 1 0
(xi1)2:x2i2x+1,neitherofwhichequals -3 9 -I5 45 -138
sl 1 -3 5 —-15 46 -138

143. Answers will vary. Quotient: x* —3x* +5x* —15x +46

144. Answers will vary. Remainder: —138

28
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12.

13.

14.

15.

16.

17.

18.

2}101 0 2

2 4 10 20
1 2510 22

Quotient: x> +2x> +5x+10
Remainder: 22

1)40—30105
4 41 1 2 2

4 4 1 1 2 2 7

Quotient: 4x° +4x* + x> +x* +2x+2

Remainder: 7

-)1 05 00 -10
-1 1 -6 6 -6
1 -1 6 -6 6 —-16
Quotient: x*—x*+6x*>—6x+6
Remainder: —16

—1.1)0.1 0 02 0
—0.11 0.121 -0.3531
0.1 —0.11 0.321 -0.3531

Quotient: 0.1x> —=0.11x+0.321
Remainder: —0.3531

—2.1)0.1 0 -02
-021 0.441

0.1 -0.21 0.241

Quotient: 0.1x-0.21
Remainder: 0.241

2)10000—32
2 4 816 32

1 24 816 0

Quotient: x*+2x> +4x? +8x+16
Remainder: 0

—1)100001
11 -1 1 -1
1 -11-11 0

Quotient: x* —x* +x? —x+1
Remainder: 0

19.

20.

21.

22,

23.

24,

29

Section R.6: Synthetic Division

2)4 -3 -8 4

8 10 4

4 5 2 8
Remainder = 8 # 0. Therefore, x—2 isnot a
factor of 4x” —3x” —8x+4.

—3)—4 5 0 8
12 -51 153

-4 17 -51 161
Remainder = 161 # 0. Therefore, x+3 isnota

factor of —4x> +5x> +8.

32 -6 0 -7 21
6 0 0 -21
2 0 0 -7 0
Remainder = 0. Therefore, x—3 is a factor of
2x* —6x —Tx+21.

2)40—150—4
8 16 2 4
48 12 0

Remainder = 0. Therefore, x—2 is a factor of
4x* —15x* -4

-2)5 0 0 43 0 0 24
—-10 20 —40 -6 12 -24
3-10 20 3 -6 12 0
Remainder = 0. Therefore, x+3 is a factor of
5x% +43x° +24.

=32 0 -180 1 0 -9
-6 18 0 0 -3 9
2 -6 001-3 0
Remainder = 0. Therefore, x+2 is a factor of
2x% —18x* +x* -9,
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25.

26.

27.

28.

29.

30.

31.

-4)1 0 -16 -1 0 19

-4 16 0 4 -16

1 -4 0 -1 4 3
Remainder = 1 # 0. Therefore, x+4 is not a

factor of x° —16x° —x* +19.

-4 0 -16 01 0 -16
-4 16 0 0 -4 16
1 -4 001 -4 0
Remainder = 0. Therefore, x+4 is a factor
X0 —16x* +x* -16.

%)3 -1 0 6 -2

1 00 2

3006 0

Remainder = 0; therefore x —% is a factor of

3xt - +6x-2.

—1>3 1 0 -3 1
-1 0 0 1
300 -3 2

1

Remainder =2 # 0 ; therefore x +3 is not a

factor of 3x* +x* —3x+1.

-2)1 -2 3 5

-2 8 =22
1 -4 11 -17

¥ —2x* +3x+5 _
x+2
a+b+c+d=1-4+11-17=-9

¥ —dx 4114
x+2

h)l 3—h —2h —20* W
h 3h W =R

1 3 h —h 0

x> +3x% + hx—h* is the quotient and 0 is the
remainder.

—y>1 3y =3y -y 4t
-y =2y" 50 4y
1 2y -5y 4y 0

32.

Yes, x+y is a factor of

X +3x°y-3x%yt —x” +4y*.

Answers will vary.

Section R.7
1. lowest terms
2. Least Common Multiple
3. d
4. a
1,1 x+3
.3 x_ 3x
5. True; 1_1_X—5
5 x 5x
_Xx+3 5x :5(x+3)
3x x-5 3(x-5)
6. False;

10.

11.

12.

2% +6x7 = 2x7 (x+3)
6x* +4x° =2x7 (3x+2)
LCM =2x (x+3)(3x+2)

3x+9: 3(x+3) _ 3
¥»-9 (x-3)(x+3) x-3

4x* +8x CA4x(x+2) x

12x+24  12(x+2) 3

¥ -2x x(x-2) «x

3x—6  3(x-2) 3

15x> +24x  3x(5x+8) 5x+8

3x? 3x? X

24x* _ 24x* _ A
12x2 —6x 6x(2x—1) 2x-1

X +4x+4 (x+2)(x+2)  x+2
-4  (x=2)(x+2) x-2
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Section R.7: Rational Expressions

14.

15.

16.

17.

18.

19.

20.

21.

2x(x—4)(x+4)
2x<x2+4x+16)

x+4

31

-49  (y+7)(y-7) 5y 12 X4l 12 (D —x+])
3y? —18y 21 3(y2—6y—7) x4y 4x-2 x(x+l)  2(2x-1)
(y+7)(y-7) _2 6(x+1)(x —x+l)
_3(y_7)(y+1) 2x(x+1)(2x 1)
__y+7 6(x* —x+1)
3(y+1) x(2x—l)
3y22—y—2:(3y+2)(y—1):y—1 gy -8 12 4(x-2) 1
37 +5y+2  (By+2)(y+1) y+l T 3x 12-6x 3x 6(2-x)
P +ax—12  (x+6)(x=2) _ x+6 42 2
2 _dx+d (x-2)(x-2) x-2 3x o (-1)(x-2)
8
x—x* o o=x(x=1) —x x 3
2 5 Nx=1) -
Pax—2 +x-1) x+2  x+2 2 6x-27 2 :3(2x—9)_ _
x2+x—20_(x+5)(X—4) 5x  4x-18 S5x 2(2x-9)
4-x 2—x
(x+5)(x-4) 55 X —4x—12 x’+4x-32
T (x4 T X 12x-48 X2 +10x+16
—_(x+5) :(x 6)(x+2) (x+8)(x—4)
x+8)( - ) (x+8)(x+2)
22 +5x-3 _ (Qx-D(x+3) _ ~ _x-4
1—2x 7o S G x+8
2 2
46 x 3(x+2) o« 2. 5 65 X 2‘2515
5x2 xr—4 552 (x=2)(x+2) “dx Xorex
3 =(x 2)(x+3) (x+5)(x-5)
“5x(x-2) (x+5)(x=1) (x+5)(x-3)
_(x=2)(x+3)(x-5)
3. % 3 x (x+5)(x=1)(x-3)
2x 6x+10 2 2(3x+5) 4(3x+5)
6x
4 x'—64 7 Xi-4_ 6x 2x+4
_ 2 2x+4
e '(x 4)(x +4x+16) 6 2+
(x—4)(x+4) 2x T (r—2)(x+2) 3(x-3)
2x-2x(x—4)(x2+4x+16) 4
= S (x-2)(x-3)

Copyright © 2025 Pearson Education, Inc.



Chapter R: Review

12x
5, Sx+20 _ 12x  x*-16
g2 5x+20 442

x> 16
_12x '(x+4)(x—4)
 5(x+4) 4x*
_3(x-4)
T 5x
8x
x*—1_ 8x x+l
29. &_ﬁ—l T0x
x+1
_ 8x .x+1
(x—l)(x+1) 10x
_ 4
S(x—l)
x=2
30 4x :x—2. 12x
) x2—4x+4 dx  x®_4x+4
12x
_x-2 12x
4x (x—2)(x—2)
3
T x-=2
4-x 5
4+x _4-x x"-16
3. 4y 4+x  4x
x* 16
_dex (44)x-4)
C4+x 4x
_(-)x-4)
——
¥
- 4x

32.

33.

34.

3s.

X2 +7x+12

oTxal2 X +Tx+12 ¥ —x-12

24x-12  xX*=Tx+12 ¥*+x-12
X —x—12
_ (3 +4) (x-4)(x+3)

C(x=3)(x—4) (x+4)(x-3)
_(x+3)
(x-3)

2 +7x+6

X rx—6 _ x? +7x+6.x2+5x+6

2 4+5x-6 x?+x-6 x*+5x-6

2 +5x+6
L (x4+6)(x+1) (x+2)(x+3)
T (x+3)(x-2) (x+6)(x—1)
C(x+D)(x+2)
C(x=2)(x-1)
5x2-7x—6

2% +3x-5 _5x*=7x—6 2x” +13x+20

15x% +14x+3  2x>+3x—=5 15x* +14x+3

2x% +13x+20

_(5x3)(x=2) 2x+5)x+4)

T (x=D2x+5) (5x+3)(3x+1)

_(x=2)(x+4)
 (x=DBx+1)
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36.

37.

38.

39.

40.

41.

42,

43.

44.

45.

46.

9x? +3x-2
1202 +5x—2 _ 9x*+3x-2 8x’-10x-3
9x% —6x+1 126> +5x—2 9x? —6x+1
8x* —10x—3

_ (Bx+2)GBx-1) (4x+D)(2x-3)

T (Bx+2)(4x-1) Bx-DGBx-1)
_ (Ax+D(2x-3)
~ (4x-D(Bx-1)

_+§_x+5

2 2 2

3.6.3-6_3_3

X x_ X B B

x2 4 _x2_4_(x+2)(x—2)

2x-3 2x-3 2x-3  2x-3

3x2_9 3(x2—3)
T ox-1

3 9
2x—-1 2x-1 2x-1

x+5 3x-2 x+543x-2 4x+3
x-4 x—4 x—4 - x—4

2x—5+ x+4 2x-5+x+4 3x-1
3x+2 3x+2  3x+2  3x+2

3x+5 2x—4_ (3x+5)-(2x-4)
2x—1 2x-1 2x—1
_ 3x+5-2x+4
T 2x-1
x+9
2x—1

5x—4  x+1  (Sx—4)—(x+1)
3x+4 3x+4 3x+4
_5x—-4-x-1
a 3x+4
_4x-3
T 3x+4

33
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47 T3 _ T(x+D)  3(x-3)
Tox=3 x4+l (x=3)(x+1) (x+1)(x-3)
_Ix+7-3x+9
_ 4x+16
S (x+1)(x-3)
_ A(x+4)

48 2 5 _ 2x=5) 5(x+5)
TOXx+5 x=5 (x+5(x-5) (x+5(x-5)

_ 2x-10-5x-25

T (x+5)(x=5)

. 3x-35

T (x+5)(x-5)

_ 3x+35

T (x+5)(x-5)

(2x-3)(x +1)
(x—D(x+1)

x 2x-3 _ x(x-1)

49, -
S (e S v

X2 —x+2xr-x-3
(x—-D(x+1)
_3x*-2x-3
(x=D(x+1)

3%, 2x _ 3x(x+3) 2x(x—4)
x—4 x+3_(x—4)(x+3) (x—4)(x+3)
_3x2+9x+2x2—8x
T (x—4)(x+3)

_ 5x% +x
C (x—4)(x+3)
_ x(5x+l)
T (x—4)(x+3)

50.

x=3 x+4 (x-3)(x-2) (x+4)(x+2)
x+2 x-2 (x+2)(x-2) (x=2)(x+2)
_x?—5x+6— (x> +6x+8)
B (x+2)(x-2)
_x2—5x+6—x2—6x—8
- (x+2)(x—-2)
~11x-2

51.

~(11x+2)

T -2 O x+2)(x-2)
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52.

53.

54.

5s.

56.

57.

58.

263 2x+1_ (Qx-3)x+) Qx+h@a-1)

x+1  (x=Dx+D)  (x+D)(x-1)
2x% —x=3-(2x* —x-1)

x—1

(x+D(x—1)
%% —x-3-2x" +x+1
(x+1)(x-1)
B -2
C(x+1D)(x-1)
-2
(x4 D)(x=1)
x +l:x2+x2—4
x’-4 X x(x2—4)
_ 2x° -4
x(x2—4)
2(x2—2)

x(x—2)(x+2)

- (x—l)(x2+l)+x4

- x3(x2+1)

_ X —xt+x—-1+x*
x° (x2+1)

Cxtae i a1
X’ (x2+1)

xr—4= (x+2)(x—2)
x? —x=2=(x+1)(x-2)
Therefore, LCM = (x+2)(x—2)(x+l).

ox-12= (x+3)(x—4)
X —8x+16=(x—4)(x—4)
Therefore, LCM = (x + 3)(x—4)2 .

x —x=x(x2 —l)=x(x+1)(x—l)
xt—x= x(x-1)

Therefore, LCM = x(x+1)(x—1).
357 =27 =3(x" =9) =3(x+3)(x-3)

2x* —x—15=(2x+5)(x-3)
Therefore, LCM = 3(2x+5)(x—3)(x+3) .

59.

60.

61.

62.

63.

64.

34

4x° —4x* +x = x(4x2 —4x+1)
:x(2x—1)(2x—1)
2x% —x? =2 (2x—1)

3
X

Therefore, LCM = % (Zx—l)2 .
x-3

x2+3x=x(x+3)

¥ —9x= x(x2 —9) = x(x+3)(x—3)
Therefore, LCM = x(x+3)(x—3).

X —x:x(x2 —l)zx(x—i-l)(x—l)
X —2x° +x=x(x2 —2x+1)=x(x—l)2
-1 :(x—l)(x2 +x+1)

Therefore, LCM = x (x+1)(x=1)* (x* +x+1).

x° +4x+4=(x+2)2

¥ +2x2 =x° (x+2)
()c+2)3
Therefore, LCM = x? (x+ 2)3 .

X _ X
2 -T7x+6 x*>-2x-24
X X
TG-6)G-1) (x-6)x+4)
x(x+4) x(x-1)
TG-6)-Dx+4) (x-6)x+H)(x-1)
¥ +dx—x*+x S5x

TG-6+Hx-1) (-6)x+Hx-1)

x x+1

x=3 x*4+5x-24

X x+1

T(x=3) (x-3)(x+8)

_ x(x+8) x+1

T (x=3)(x+8) (x-3)(x+8)
_x2+8x—x—l_ x*+7x-1
 (x=3)(x+8)  (x=3)(x+8)
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4x _ 2
-4 xX*+x-6
4x 2
T (-2)(x+2) (x+3)(x-2)
4x(x+3) 2(x+2)

65.

69.

T (-2)(x+2)(x+3) (x+3)(x-2)(x+2)

_ 4x? +12x-2x—4
T (x=2)(x+2)(x+3)
44X’ +10x—4
C (x=2)(x+2)(x+3)
_2(2x* +5x-2)
C(x=2)(x+2)(x+3)

3x_ x-4  3x B x—4
x—1 2 -2x+1 (x=1) (x-1)
_ 3x(x-1) x-4

S (x=Dx=1) (x-1)
_3x2—3x—x+4

-1y

_3x?—4x+4

-

66.

67. 3 + 2
(x=1) (x+1) (x=1)(x+1)’
3(x+1)+2(x—1)
(Jc—l)2 (x+l)2
_ 3x+3+2x-2
(x=1)" (x+1)’
_ Sx+1
(x—l)2 (x+1)2

3. 2 _ 6
(x+2)*(x=1) (x+2)(x-1)°
_ 2(x—1)—6(x+2)
()c+2)2 (x—1)2
_ 2x—2—-6x-12
(x+2)* (x-1)’
_ —-4x-14
(x+2)2 (x—1)2
—2(2x+7)
(x+2)2 (x—1)2

Section R.7: Rational Expressions

x+4 2x+3

X —-x-2 x*+2x-8

B x+4 2x+3

T(x=2)(x+1) (x+4)(x-2)
(x+4)(x+4) Q2x+3)(x+1)

TGN +4) G+ H(x-2)x+1)

X2+ 8x+16—(2x% +5x+3)
B (x=2)(x+D)(x+4)
 —x+3x+13
C(x=2)(x+1)(x+4)

2x-3 3 x—2

x> +8x+7 (x+1)°

_ 2x-3 x-2

S (xHDEHT) (x+1)?

_ @x=3)(x+) (x=2)(x+7)
S EAEDEFDEHD ()2 (x+7)
C2xP—x-3—(x* +5x-14)

- (x+1D)2(x+7)
_xP—6x+11

S (x+D)A(x+7)

70.

71.1—2—1- 3

2 3 2
X x"+x x —x

1 2 3

X x(x+l)+x2 (x—l)
_ x(x+1)(x—1)—2x(x—1)+3(x+1)
x? (x+1)(x-1)
x<x2 —l)—2)c2 +2x+3x+3
x? (x+1)(x—1)
_ X —x—2x%+5x+3
x? (x+1)(x—1)

_ X -2 +4x+3

x? (x+1)(x—l)
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72. ad 2+§_ ;le
(x-1)7 X x -x
X 2 x+1

(x—1)2 ;_xz (x—l)

2 2x(x=1)" = (x+1)(x-1)
x? (x—l)2

X’ +2x(x2 —2x+1)—(x2 —1)
x? (x—1)2

X0 +2x° —4x? +2x—x7 +1

x? (x—l)z
_ 3x° —5x% +2x+1
x? (x—1)2

73 l( 1 _lj_l I.x  I(x+h)
" h\x+h x) h(x+h)x x(x+h)
_Ifx—x—h
Ch x(x+h)
_ —h
© hx(x+h)

-1
~ x(x+h)

11 1
4. - L
7 h((x+h)2 xZJ
1( 1-x2 1(x+h)> ]

“h (x+h)*x* _xz(x+h)2

:l(xz —(x? +2xh+h2)J

h xz(x+h)2
_ =2xh-h
_hxz(x+h)2
_ h(=2x—h)

i (x+h)>
_ =2x—h
_xz(x+h)2
_ 2x+h
P (x+h)?

75. = =

36

76.

717.

78.

79.

3oL (3 1) (371
X X x?

_ 4x2+1. x°
R P
S 3x% -]

1 (4 1 4x* +1
4+— » T 2
X x X X
1

_x+1 &_x+l 2x—x-1
X X X X

x—1 3(x+1) x—1 3x+3+x-1
x+1 Y+1 +x+ x+1

X x—1  x+1

x+1

(x—l)(x—i—l)

2x(2x + 1)

X x+l  x 1
l_x+1_ x+1 x+1 x+1

y_x-l (n_x—lj ‘(x+1
X X X X
1 X
x+1 x+1
_ X
(x+1)?

x+4 x-3

x—2 x+1
x+1
((x+4)(x+l)_(x—3)(x—2)j
(x=2)(x+1) (x+1)(x-2)
x+1
[x2+5x+4—(x2—5x+6)]
(x=2)(x+1)
x+1
o 10x-2 1
T (x=2)(x+1) x+1
o 2(5x-1)
T (x=2)(x+1)?
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x—2_ X
x+1 x-2
0 s
((x—Z)(x—Z)_ x(x+1) J
(x+1)(x=2) (x=2)(x+1)
x+3
[x2—4x+4—(x2+x)]
(x=2)(x+1)
x+3
_ —5x+4 1
T (x=2)(x+1) x+3
_ —Sx+4
C(x=2)(x+1)(x+3)
—(5x—4)
T (x=2)(x+1)(x+3)

x-2 x-1

+2 +1

81. L_ch—i’t

x+1 X
(x-2)(x+1) N (x—-D(x+2)
x+2)(x+1) (x+D)(x+2)

) X Qx=3)(x+]D)
(x+1)(x) x(x+1)

ox-2+x>+x-2
(x+2)(x+1)

[xz—(sz—x—3)j

x(x+1)
2x* -4
(x+2)(x+1)
x> +x+3
x(x+1)
_ 2 -2)  x(x+D)
(x+2)(x+D) —(x* —x-3)
_ 2x(x* =2)
—(x+2)(x* —x=3)

_ —2)c(x2 -2)
(x+2)(x* —x=3)

37
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2x+5  x
8. X x-3

x? _(x+1)2

x-3 x+3

(2x+5)(x=-3)  x(x)
x(x-3) x(x-3)

(x+3) (x=3)(x+])’
(x-3)(x+3) (x=3)(x+3)

2x2 —x—15-x*
x(x-3)
x> +3x? —(x3 -x? -5x-3)
(x=3)(x+3)

x2-x-15

B x(x-3)

((4x® +5x+3
(x=3)(x+3)

_ X’ —x-15 (x=3)(x+3)
X(x=3)  4x* +5x+3

:(xz—x—IS)(x+3)
x(4x* +5x+3)

8. I-—=1-
1_l Xx—1
X X
—_1-_*
x-—1
_x—1-x
- ox-1
-1
=—
1 1 1
84. 1—1_ ] =1 T—— —
1-x 1-x 1-x
= _1__x:1+1__x
—-X X
_x+l-x
X
1
Tx
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2+3(x—1)
__ x—1
3+2(x-1)

x-1
C243(x-1)  x-1
T ox—1 3+2(x-0)
C243(x—-1) 2+43x-3
C342(x—1) 3+2x-2
_3x-1
S 2x+1

4 4 3(x+2)
4(x+2)71_3:x+2_3:x+2_ x+2
3(x+2)_1—1 i—l i_l(x+2)
x+2 x+2  x+2
4—3(x+2)

x+2
3—(x+2)

x+2
_4—3(x+2) x+2

x+2 3-(x+2)

=4—3(x+2)=4—3x—6
3—(x+2) 3—x-2

_ —3x-2 _ 3x+2

—x+1 x—1

(2x+3)-3-(3x=5)-2  6x+9—6x+10
(3x—5)’ C (3x-5)
19

(3x-5)

87.

2

(4x+1)-5-(5x-2)-4 20x+5-20x+8
(5x-2) o (sx-2)
13
(5x-2)

38

89.

90.

91.

92.

93.

x-Zx—(x2+1)-1 ~ 2221

(x2 +1)2 (x2 +1)2
x* -1

x? +1)2
(x—l)(x—i—l)

(x2 +1)2

—_

x~2x—(x2—4)~1_2x2_x2+4_ x2+4
(-4 (2-a)  (2-4)
I T
(x+2)2(x—2)2

(Bx+1)-2x—x"-3  6x +2x—3x>
Gx+1 (Bx+l)
_ 3x? +2x
(3x+1)?
_x(3x+2)
(3x+1)

(2x-5)-3x" —x* -2 6x® —15x% -2
(2x-s  (2x-5)
_4x’ —15x7
 (2x-5)
3 x° (4x—15)
 (2x-5)

(x*+1)-3-(3x+4)-2x 33— 6x2 8
(e (@)
—3x> —8x+3
(x2 +1)2
~(3%* +8x-3)
<x2 +1)2
(3x-1)(x+3)
(x2 +1)2
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(x* +9)-2—(2x=5)-2x 27 418- 427 +10x

94, 5 5
(x2+9) (x2+9)
_ 2x" +10x+18
== "
(x2+9)
—2(x2—5x—9)
=
(x2+9)
1 11
95, —:(n—l)[—-i-—j
f Rl RZ
1 R, + R,
ool
f Rl'Rz
R R
lf 2=n-1)(R,+R)
o 1
R-R, (n-1)(R,+R,)
f= R R,
(n-1)(R, +R))
fe 0.1(0.2)
T (1.5-1)(0.2+0.1)
=ﬂ=&=—meters
0.5(0.3) 0.15 15
06, Lol , 1 1 _RR+RR+RR,
R R R R R R,R,
_ R1R2R3
" R,R,+RR,+RR,
3 5-4-10
©4.10+5-10+5-4
:@22 ohms
110 11

97.

X +3xk—3x—9k _ x(x+3k)-3(x+3k)

x?+2x-15

(x=3)(x+5)  (x+5)
_x+12

T x+5
x+3k=x+12

3k =12
k=4

(x=3)(x+5)
(x—3)(x+3k) (x+3k)

98.

99.

Section R.7: Rational Expressions

A + 7 _ 12x-1
x+2 x-3 Y _x+6
A(x-3)+7(x+2)=12x—1
Ax-34+Tx+14=12x-1
x(A+7)-34+14=12x—1
SO
A+7=12

A=5

IPRLIE 5.2 U S
X X

1+ ! =1+ ! =1+

1+l (x+1) x+1
x

_x+1l+x 2x+1
Tox+l x+l
=a=2,b=1c=1

1+ ! =1+ ! —1+erl
1 (2x+lj_ 2x+1

x+1

~ 2x+1+x+1 3x+2
o 2x+1 2x+1
=a=3b=2,c=1

1+ ! =1+ ! —1+2x+1
1 (3x+2)_ 3x+2

2x+1

C3x4+2+2x+1 5x+3
C 3x+2  3x+2
=a=5b=3,c=2

If we continue this process, the values of a, b and
¢ produce the following sequences:
a:1,2,3,5,8,13,21,....

b:1,1,2,3,5,8,13,21,.....
c:0,1,1,2,3,5,8,13,21,.....

In each case we have a Fibonacci Sequence,

where the next value in the list is obtained from
the sum of the previous 2 values in the list.
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100. Answers will vary. 21, -8x* =3/-8x*-x = 2xx

101. Answers will vary.

22. 19255 =64-35% - x2 = 4x33x2

23. 4243 =481.3=343

Section R.8 24. Ya8x° =16x* 3x = 2x{Bx

1. 9; -9

25. W=ﬂ(x3)4 (y2 )4 =x’y?
2. 4;|-4=4
3. index 26. Yx'%y° = ,5/(x2 )5 y =xy

4. cube root

9 7
5 b 27. 4xy3 ={x*yt =xy
\ xy

6. d
3?1 N1
7. 28. 3 =3 = L
) 81x*y? 27x° W 3x
8. ¢
29. J64x =8x
9. true
[ 30. \9x® =3vx*t.x =3x%x
10. False; 4(—3)4 :|_3|:3 x xtox =3x%x
4 9 12 _ 4 [ 2\4[ 3\
11. 327 =333 =3 31. {162x"y _1/2(3) x(x ) (y)
:3x2y3%

12. Yie=%2*=2

32. 3Y-40x4y0 = {/5(—2)3)8()/‘)3 ()
=2x*y} 357y
31 _ /_ 3__
14. 31 ( 1) ! 33. \/15x2x/§=\/75x2«x=\/25'3-x2-x=5x\/§

15. B=42=242 34. 5220 =100+ = 10+2
16. J75=25-3=5{3

13. Y-8=3(-2) =2

35. (V539) =(V5) (¥)
17. /700 =+/100-7 =107 —5.392 =5381=5.333=1533
18. \/45x =\/9-5-x -x =3x/5x 16. (%mr:(%)“(m)“

19. 32=38-4=2Ya
20. Y54=327-2=332

=% 10* =333-100= 30033
37. (3V6)(2v2) =612 =614-3=1243

40
Copyright © 2025 Pearson Education, Inc.



38.

39.

40.

41.

42,

43.

44.

45.

46.

47.

48.

o

(5v8)(-3v3) =-15v24 =-30J/6
W2+42=(3+4)V2 =712
65 -45=(6-4)\5 =245

48 +5V12 =163 +5\4-3
=—4J3+5.243
=(-4+10)3
=63

212327 =2/4-3-39-3
=43-943
=(4-9)V3
=53

(ﬁ+3)(\5—1)=(\@)2+3\/§—ﬁ—3
=3+23-3
=23

(V5-2)(v5+3) =(V5) ~25 +3J5 -6
=5+/5-6
=5-1

5322354 =532-2332

=532-632
=(5-6)2
=3

9324 -381=9-233-333

=1833-333
—(18-3)353
-1533

(Va1 =(Va) ~2vx +1
=x—2/x+1
(e (45 2355
:x+2«/§+5

49.

50.

51.

52.

53.

54.

5S.

56.

57.

58.

41

Section R.8: nth Roots; Rational Exponents

J6x* —32x =38+ -2x —32x
= 2x32x -3x

= (2x-1)32x
P32x +32x° =416-2x +Yx* - 2x
= 2%+ x32x

:(2+x)@ or (x+2)i‘/ﬂ

V8 —3/50x = +/4x? - 2x —3/25-2x
=2x\2x —152x
=(2x-15)V2x

3xyJ9y +44/25y = 9x [y +20./y

=(9x+20)/y

m—3XQ/E+53 —2xp*

=38x° -2xy—3xm+5m
= 2032y ~ 3320 ~ 5y 320y
=(2x—3x—5y)2/@
=(~x=5)32xy or —(x+5y)32xy

8xy — \125x2y2 + \3/8x3y3 =8xy—5xy+2xy

:(8—5+2)xy
=5xy
1 _12_ 2
NN AP
2_2 V3 23
NN RN
V3 _ B35 _ A5
NN
3 B 32 6 6
B 22 222 22 4
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59.

60.

61.

62.

63.

64.

65.

66.

«/5_«/5 5+2

5.2 5-2 5442
\/5(5+\/§)
252
:\/3(5-‘:-\/5) NG

23 23

V2 2 12

J1+2 J7+2 J1-2
V2(V7-2)
M

V2(V7-2)

_V14-22
3 3

2-5  2-5 2-35

2:305 2435 2-35
_4-2J/5-6V5+15

4—45

_19-8J5 _8/5-19

—-41 41

-1 3-1 23-3

23+3 243+3 23-3
_6-23-3J3+3_9-5V3

12-9 T3

5 5 241

V2-1 2-1 2+1
:5‘[{’;5:5\/5%

3 _ -3 5-4
5+4 J5+4 5-4
_35+12 35412

5-16 -11
35-12
T
5 _ 5 a_si
P Ys 2
2_ 233 23
Yo Yo 33

42

Jx _xrh=x

x+h+\/; x+h+\/; xX+h-
X
x+h)-

(x+h

\_/

X+ h=2x" +xh+x
B x+h—x

_ 2x+h-2 x% +xh
B h

x+h+~lx—h
Nx+h+x—h .\/x+h +x—h
N Nx+h=~x=h x+h+~x-h
(x+h)+2 (x—h)(x+h)+(x—h)
(x+h)—(x—h)

68.

_ x+h+23x*—h* +x—h
x+h—x+h

_ 2x+2 X2 —h?

a 2h

_ x+vxr—h?

h

JiT+1_Ji1+1 Vil-1
2 2 -1
11-1 10

2(iT-1) 2V

69.

5
-1
5-/43 _5-/43 5+4/43 _ 25-43
3 30 54443 3(5+\/B)

18 -6 _ 6

:3(5+\/E) _5+\/4—3 __5+\/E

70.

V615 _ 615 \6+15

71.

J15 JIs - Je+15
6-15 -9
" J90-15 3J10-15
9 3
3(V10-5) 105
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Section R.8: nth Roots; Rational Exponents

5y V3+V3 V5443 5-43 80. 163/4:(416)3:23:8
J5 55—
=55—:/i—5=5—i/ﬁ 81. 100”:(@)3:103:1000
a3, Yr—ve _Vx—ve Jx+e 82. 257 =(V25) =5 =125
x—c x—c  Jx++e
= r=c = L 83. 4732 . 1 1.1
(X—C)(\/;-i-\/;) Vx ++/e ' VER _(ﬁ)3 2308
x=2 Jx-2 Jx+2
M =1 g4, 16721 -1 _1_1
x—4 ) 4x_\i;+2 o 162 (\/R)s 2 64
- X — X _\/; 3
( 4)(\/>+2) +2 . (2)3/2:[\/§J :( 3 ]3: 33
7s, \/x—7—1=\/x—7—1.\/x—7+1 8 ; 22 23(\/5)3
x=38 x—8 7@“ 21 21 2
__ x=7- C82 16V2 16v2 V2
(x—s)(\/ﬁﬂ) 272
_ x—8 :3—2
(x—8)(\/ﬁ+1) 27V? ([27) (3V o
o o (2)-(E] - -2
o CRHEOE
479 4-Jx 9 4450 8V (oY (o) _(5Y
6 s T ao23 ’41\/@ 7 (9J _(8) _[ 8] _(2«5}
_ 16—(x-9) _ 33 _ 27 27
(x-25)(4+x-9) 23(\5)3 8242 162
_ 25-x 21 V222
(x-25)(4++x=9) “oa B 2

x—25

(x—25)(4+ﬁ)

_ 2
o i2/3:£2/3:3£ 222:2
27 8 8 2 4
. 1\ 1 1
89. (-1000)"" = (——) TR
( ) 1000 1000 10

90. —257 = _[i) o

1
© 4+x-9

77. 83 :(%)2 =22-4

78. 432 =(JZ)3 =2% =8 25

V3 _ 3

79. (-64) —64 =—4

43
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Chapter R: Review

_ 2
64> 125\ ([ 125)
o (-2 =l-a) =li-a

02, —813/4:_(L)3/4:_{ ijs

34 1/3_—1/2 _ 34+1/3-1/2 _ _7/12
93, MNPV = xY4r =x

04, (231214 _ 203412214 _ 1112
1/3 /3 3
95. (x3y6) = (x3) <y6) = xy2

9. (x4y8 )3/4 _ <x4 )3/4 (yg )3/4 _ x3y6

(xzy 1/3 xyz)m (x2)1/3(y)1/3(x)2/3 (yz)m

97. =

x2/3y2/3 x2/3y2/3

2/3.1/3_2/3_ 4/3
Xy Xy
- 2/3_2/3

Xy

— x2/3+2/3—2/3y1/3+4/3—2/3

2/3 1 2/3
= =X

(xy)m (xzyz )”2 i RENE (x2 )”2 (yz )”2

98. =
5y \3/4 2\34 34
Xy X Y
1/4 _1/4
Xy X
- 2_3/4
¥ y3
_ x1/4+1—3/2y1/4+1—3/4

1/2
-1/4 _1/2
/ / y

x1/4

99.

100.

101.

102.

<l6x2y_”3)3/4 ) 1634 (xz )3/4 (y—1/3 )3/4

(xy2)1/4 - L/ (y2 )1/4

(4 16)3 21

1/4_1/2
Xy

2-1/4 ~1/4-1/2
= 23,3214,

4.-3/4
=854y

/4

_ 8x°

T 3/4
y

(4x71y1/3 )3/2 i PG (x—l )3/2 (yl/S )3/2

(1+x)"?

(xy)3/2 - x3/2y3/2

(\/1)3 X322

3/2_3/2
Xy

_ 23 x—3/2—3/2y1/2—3/2

8

= x}y

X v2 x+2(14x) 2 (14x)"

+2(1+x) o0

_ x+2(1+x)

_x+242x

- (1+x)"?

_ 3x+2

S (1+x)?
1+x 1/2_1+x+x1/2~2x”2

2x1/2 2)61/2

1+ x+2x  3x+1

2x1/2 2)61/2
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103, 2x(x* +1)”2 +x -%(xz +1)7”2 2x

3
=2)c(x2 +1 " +(xzj—7

( +11/2 (x +1)1/2+ 3

1/2
x+1)

(
) B

Section R.8: nth Roots; Rational Exponents

106.

, 2 , 2 _
1
(++1) (x ) 24 3/(x—2)" (8x+1)
3 3 3
SR LE et M 1 _ 64x+8+x-2
(F+1) 7 (1) 24 3(x—2) (8x+1)°
x(3x7 +2) _ 65x+6
B (1) 24 3(x—2)* (8x+1)?
3,1 253 N/ J (\/ﬁ_ ad J
104, (x+1)"+x 3(x+1) ,x# -1 . ( x—x ix) x e
1/3 b ) I+x - 1+x
:(x+1) — 5
3(x+1) [2\/1+x\/1+x—xJ
3(x+1)2/3( +1)1/3 _ 241+ x
- 273 1+x
3(x+1) _2(+x)-x 1
_3(x+1)2/3+1/3+x_3(x+1)1+x 2(1+x)"? T+x
3(x+1)""° 3(x+1)"" o AE
_ 3x+3+x _ 4x+3 2(1+x)
3(x+1)"7 3(x+1)?
(\/x2+1—x~ 2: ]
20x" +1
105. J4x+3 ———++/x— x>5 108.
2\x=5 \/4x+3 X+l
\/4x+ \/x— [ x° J
x*+1-
24/x - 5\/4x+3 _ Vx? +1
:\/4x+3-5~x/4x+3+x/x—5-2'x/x—5 x> +1
104/x —5+/4x+3 ey Vil X
_5(4x+3)+2(x-5) B NEEN N
10 (x—5)(4x+3) B X +1
_ 20x+15+2x-10 X Hl-x
10 (x—5)(4x+3) ~ /x2+l R
_ 22x+5 x* +1 m x* +1
10,/(x—5)(4x+3) o1
(x2+1)3/2

45
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Chapter R: Review

1/2 -1/2

(x+4) —2x(x+4)

109.
x+4

110.

111.

112.

,x<-1or x>1

(xz (1) (e _1)”2}

x2—11/2
L
xz—xz—ll/z- 2 2
i (xz)_l)lgj ) 1
_xz—(xz—l) 1

- (x2—1)1/2 x_z

(2+4) (2 ra) "

x* +4

2
(x2 +4)1/2 _< ) i4)1/2j

X

x*+4

(x2 +4)1/2 ~(x2 +4)1/2 —x*
(2+4)”

2
) 1/2 x2+4 vz,

(x +4) ~(x +4) —-X 1
<x2 +4)1/2

X H4-x 1 4

- (xz +4)1/2 214 - (xz +4)3/2

x*+4
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113.

114.

115.

1+ x?
—2x/x
2 T

(1+x )2

1ol

(1+x2 )2
l+x2—(2\/;)(2x\/;)' !
2\/; (1+x2)2

—_= x>0

-4 1-3x

2x (1) 2de(142)

2)c(l—x2 )”3 +§x3 (l—x2 )_2/3

(1—x2 )2/3

2x<1—x2 )1/3 +3(12xz)2/3
—-X

(1 _xz )2/3
2x(1-22 )l/3 3(1—x2)2/3 425
3(1 _ xz )2/3
(1 B xz )2/3
6x(l—x2 )1/3+2/3 +2x° 1
3<l_x2)2/3 (1_x2)2/3

6x(l—x2)+2x3 6x— 6 +25°
= 2)2/3+2/3 = 3(1—x2)4/3

) 2x(3—2x2)
- 3(1—x2 )4/3

%u+wﬂ

x#E-—Lx#1

3(1—x
6x—4x°

3(1-x2)4/3

(x+1*% +x

=(x+1)"? (x+l+%xj
=(x+D)"? (%x—i—l)

=%(x+l)”2(5x+2)

116.

117.

118.

119.

120.

121.

Section R.8: nth Roots; Rational Exponents

P+ 4 x g(x2 +4)"3 . 2x

=(x*+4)"3 (xz +4+§x2)
= (x2 +4)1/3 (%xz +4j

:%<x2 +4)1/3<11x2 +12)

6x2 (xz +x)—8x3/2 _8x!2
2x1/2 (3(x2 +x)—4x—4)
=2x'? (3x2 —x—4)

=2x"2Bx—4)(x+1)

6x"% (2x+3)+x"* -8
=2x"?(3(2x +3) +4x)
=2x"2(10x+9)

3<x2 +4)4/3 +x~4(x2 +4)”3 2x

= (x? +4)“3 [3(x2 +4)+8x2J
= <x2 +4)”3 [3x2 +12+8x2]

= (+? +4)“3 (12 +12)

2x(3x+4)"7 422 4(3x+4)"
=2x(3x+4)"[(3x+4)+2x]
=2x(3x+4) " (5x+4)

3/2 1/2

4(3x+5)" (2x+3)

+3(3x+5)"(

2x+3)

Y2 [4(2x+3)+3(3x+5)]

) (2x+3) 7 [4(
3x+5)" (2x+3)"% (8x +12+9x +15)
) ) T (17x+27)

where x > _5 .
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122.

123.

124.

125.

126.

127.

128.

(6 +1)1/3( )3/2+6(6 +1)4/3(4x_3)1/2
( )“( )“ [(4x—3)+(6x+1)]
1/3
( ) ( ) *(2)(5x-1)
/3 1/2
12(6x+1)" (4x=3)"* (5x-1)
3
where x > 1
3,102 %1/2,x>0
=%+%x”2
32432242 643x 3(x+2)
- 25172 2412 2512
8x'? —4x3 x£0
4
gy’ -
8y 4 8x-4 4(2x-1)
273 23 213
\/Ezl.41
e

1.414213562

J5}32ﬁ5

T
2.645731311

31 ~1.59

FIoda
1.5874816852

Y5 ~-1.71

FIe-57
-1.7E937S94 7

129.

130.

131.

132.

133.

134.

135.

243
3-5

~4.89

P DA S N
4.33533173351

J5-2
J2+4

=~ 0.04

ey =22 0T 20+
BLIEELS2EE

~2.15

335-2
3

E%? ToTa=Ti20asT
2. 1452686358

23— 4
2

%JﬁE)— RN R
1.327E27e94

~1.33

I
2

96
——0.608
12

~15,660.4 gallons

b. ¥ =40(1) J%—o 608 ~390.7 gallons

a. v=v64-4+0° =256

=16 feet per second

b. v=+64-16+0> =+/1024

=32 feet per second

c. v=+64-2+4> =144

=12 feet per second

a. V=40(12)

T=2r, /g—; = 271\/5 ~ 8.89 seconds
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136.

137.

138.

139.

6 _., [T _2x
N2~ M2" 5

= 7r\/§ ~ 4.44 seconds

B -4 -3 13
Boo3-43 12
1 3-4 -43 1

The quotientis x” + (\/g —-4)x— 43
The remainder is 1

1+J2>1 -9 13 7
1442 —6-72 -7
1 3-8 -7-742 0

Yes, 1++/2 is a factor of x* —9x% +13x+7.

Answers may vary. One possibility follows: If

a=-5,then Va? = (-5)" =v25=5%a.

Since we use the principal square root, which is
always non-negative,

\/a—zz{a if a>0

—a ifa<0

which is the definition of |a| , SO \/5172 = |a| .

49

Section R.8: nth Roots; Rational Exponents
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Chapter 1

Equations and Inequalities

Section 1.1 14. 6x+18=0
o 6x+18-18=0-18
1. Distributive 6x = —18
2. Zero-Product ox _-18
6 6
3. {xx=4} x=-3

The solution set is {—3}.
4. False. Multiplying both sides of an equation by

zero will not result in an equivalent equation. 15. 2%—=3=0
5. identity 2x=3+3=0+3
2x=3
6. linear; first-degree 2% 3
g 2 2
7. False. The solution is —. 3
3 xX=—
2
8. True The solution set is {%}
9. b
10. d 16. 3x+4=0
3x+4-4=0-4
11. 7x=21 3x=-4
Ix 21 3x -4
77 33
x=3 4
The solution set is {3}. =3
12. 6x=-24 The solution set is {—i}
bx_ 24 ’
6 6
X = —4 17. %x = 2_70
The solution set is {—4}. : ;
oRE
13. 3x+15=0 4 20
3x+15-15=0-15 o871
3x=-15 20 5
3x_-15 The solution set is {Z}
33 >
x=-5

The solution set is {-5}.

50
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Section 1.1: Linear Equations

2 9 22. 5p+6=-18-y
18 —x==
3 2 5y+6-6=—18-y—-6
6(3x):6(2j Sy=-y-24
3 2 Sy+y=-y-24+y
4x =27 6y =-24
4x 27 6y —24
4 4 6 6
=27 y=—4
4 The solution set is {—4}.

The solution set is 2 .
4 23. 6—x=2x+9
6—-x—-6=2x+9-6
19. 3x+4=x

—x=2x+3
Sx+d-d=x—d x—2x=2x+3-2x
3x=x—-4 3r=3
3x-x=x—-4-x 3 3
2x=-4 3 3
E___4 x=-1
22 The solution set is {—1}.
x=-2
The solution set is {-2}. 24. 3-2x=2-x
3-2x-3=2-x-3
20. 2x+9=>5x
—2x=-x-1

2x+9-9=5x-9
—2x+x=—-x-1+x

2x=5x-9
-x=-1
2x—5x=5x-9-5x
—~_-
—3x=-9 1
Sx 9 x=1
-3 3 The solution set is {1}.
x=3
The solution set is {3}. 25. 3+2n=4n+17
3+2n—-3=4n+7-3
21. 2t—-6=3—-t = dn+d
2A-6+6=3-1+6 2n—4n=4n+4—4n
2t=9—t D=4
2t+t=9—-t+t o 4
3t=9 o T
3x_9 n=-2
3.3 The solution set is {-2}.
t=3

The solution set is {3}.

51
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Chapter 1: Equations and Inequalities

26. 6-2m=3m+1
6-2m—-6=3m+1-6
—2m=3m-5
—2m-3m=3m—-5-3m
-Sm=-5
—Sm -5
5 =5
m=1
The solution set is {1}.

27. 3(5+3x)=8(x-1)
15+9x=8x-8
I9x—8x+15=8x—8x—8
x+15-15=-8-15
x=-23
The solution set is {—23}.

28. 3(2-x)=2x-1
6-3x=2x-1
6-3x—-6=2x-1-6
—3x=2x-7
—3x-2x=2x-7-2x
—Sx=-7
=5x -7
R

X=—

5
. .17
The solution set is g .

29. 8x—(Bx+2)=3x-10
8x—-3x-2=3x-10
5x-2=3x-10
S5x-2+2=3x-10+2
5x=3x-8
S5x—-3x=3x-8-3x
2x=-8
2x -8
2 2
x=—4
The solution set is {—4}.

30. 7-(2x-1)=10
7-2x+1=10
8-2x=10

8§-2x-8=10-8
—2x=2
-2x 2
2 22
x=-1

The solution set is {—1}.

3 1 1

31. —Xx+2=———x
2 2 2
2[§x+2j:2(l—lx)
2 2 2
3x+4=1-x
3x+4-4=1-x-4
3x=-3-x
3x+x=-3-x+x
4x=-3
4x 3
4 4
N}

The solution set is {—%}

32. lx=2—%x
3 3

3(lx) = 3(2—2x]
3 3
x=6-2x
X+2x=6-2x+2x
3x=6
3x 6
3 3
x=2
The solution set is {2}.
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33. —x—5:2x
2 4

4(13(—5):4(33()
2 4
2x—-20=3x
2x-20-2x=3x-2x
-20=x

x=-20
The solution set is {—20}.

34. l—lx:6
2

2@—%xj=2®)

2—-x=12
2-x-2=12-2
-x=10
-x 10
-1 -1
x=-10
The solution set is {—10}.

2 1 1
35.  Zp=—pi-
3P7oP73

2 1 1
o(3e)- o)
4p=3p+2
4p-3p=3p+2-3p

p=2
The solution set is {2}.

11 4
36 L-l,.%
2 3773

b8

3-2p=8

The solution set is {—g}

Section 1.1: Linear Equations

37. 0.2m=0.9+0.5m

02m—-0.5m=0.94+0.5m—0.5m

~03m=0.9
—03m _ 09

-03 03
m=-3
The solution set is {-3}.

38. 0.9t =1+t
09t—t=1+t—t
-0.1z=1
-0.1r 1
—0.1 -0.1
t=-10
The solution set is {—10}.

39. XAl 2,
3 7

2{?il+x+2j=2u2)
37

T(x+1)+(3)(x+2)=42
Tx+7+3x+6=42
10x+13=42

10x+13-13=42-13

10x =29
10x_29
10 10
29
X=—
10

The solution set is {%}

2x+1

40. +16=3x

3(22+1+16j:3(3x)

2x+1+48=9x
2x+49 =9x
2x+49-2x=9x—-2x

49 ="Tx

49 Ix

77

x=17
The solution set is {7}.
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Chapter 1: Equations and Inequalities

11
16
10(p+3)-32=42p-3)+11
10p+30-32=8p—-12+11
10p-2=8p-1
10p-8p-2=8p—-8p-—1
2p—-2+2=-1+2

41. %(p+3)—2:%(2p—3)+

2p=1
2 1
2772

1
r=3

The solution set is {%}

42, L(w+)-3=2(w-4)-2
S(w+1)—45=6(w—4)—2

Sw+5-45=6w—-24-2 45.
Sw—40=6w-26
Sw—6w—-40=6w—-6w—26
-w—40+40=-26+40
-w=14
_—1w=14
-1
w=-14
The solution set is {—14}.
46.
43. EJri:S
Y.y
2 4
y[ery] y(3)
24+4=3y
6=3y
6 3y
3 3
2=y

Since y = 2 does not cause a denominator to
equal zero, the solution set is {2}.

54

44.

. 3 .
Since y = m does not cause a denominator to

. . |3
equal zero, the solution set is ol

1
—+
2

4x(l+gj = 4)6(E
2 x 4
2x+8=3x
2x+8—-2x=3x—-2x
8=x
Since x = 8 does not cause any denominator to
equal zero, the solution set is {8}.

=N
Al

31 1

6x (3 - l) =6x (lj
x 3 6
18—2x=x
18-2x+2x=x+2x
18 =3x
18 3x
33
6=x
Since x =6 does not cause a denominator to
equal zero, the solution set is {6}.
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47. (x+7)(x-1)=(x+1)°
¥ +6x—T7=x"+2x+1
X 46x—T-x" =x>+2x+1-x7
6x—7=2x+1
6x—T7+7=2x+1+7
6x=2x+8
6x—2x=2x+8-2x
4x=8
4x 8

4 4
x=2
The solution set is {2}.

48. (x+2)(x-3)=(x+3)’
¥ —x—6=x"+6x+9
¥ —x—6-x"=x"+6x+9-x’
—-x—6=6x+9
—x—6+6=6x+9+6
—x=6x+15
—x—-6x=6x+15-6x
=Tx=15
=7x 15
-7 7
15
7

The solution set is {—175}

49, x(2x-3)=2x+1)(x—-4)
2x* —3x=2x*-Tx—-4
2x* —3x—2x* =2x* —Tx—4-2x7

=3x=-Tx-4
Bx+T7x=-Tx—-4+7x
4x=—-4
4x -4
4 4
x=-1

The solution set is {—1}.

Section 1.1: Linear Equations

50. x(1+2x)=2x—-1)(x-2)
x+2x° =2x" —5x+2
x+2x° —2x" =2x" —5x+2-2x"
x=-5x+2
X+5x=-5x+2+5x

6x=2
6x 2
— == x=—
6 6 3

The solution set is {%}

51. p(pz+3):12+p3
p+3p=12+p’
p -p +3p=12+p - p’

3p=12
3p 12
3 3 P

The solution set is {4}.

52. w(d—w)=8-w’
dw—w' =8-w'

4w—w +w' =8—w +w’

4w=_8
4w 8
4 4
w=2

The solution set is {2}.

53.

=

|
=

|
[\

VR
=
|| =
N
+
w
N—
—
=
|
N
~—
Il
VR
=
(S
N
N——
—
=
|
N
~

=
+
w

X —

N

=

[N

o =

+ 1

o= -
I

I

Dloo 0 N N NN
+
o)

~E &

x=2
Since x = 2 causes a denominator to equal zero,
we must discard it. Therefore the original
equation has no solution.
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Chapter 1: Equations and Inequalities

54. 2 _ 6,
x+3 x+3

(2 o) 252 )0

2x = —6—(2)(x+3)

2x=-6-2x—-6
2x=—-12-2x
2x+2x=—-12-2x+2x
4x=-12
4x  —12
4 4
x=-3

Since x =—3 causes a denominator to equal zero,
we must discard it. Therefore the original
equation has no solution.

2x 4 3
-4 xX*-4 x+2
2x 4 3

(x+2)(x=2) (x+2)(x-2) x+2

2x=4-3 (x - 2)
2x=4-3x+6
2x=10-3x
2x+3x=10-3x+3x
5x=10
sx_10
5 5
x=2
Since x = 2 causes a denominator to equal zero, we must discard it. Therefore the original equation has no solution.

5s.

56
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56.

57.

58.

Section 1.1: Linear Equations

S5x—12+12=3+12
Sx=15
S5x 15
5 5
x=3

Since x = 3 causes a denominator to equal zero, we must discard it. Therefore the original equation has no solution.

x 3
x+2 2

2(x+2)(xj2):2(x+2)(%j

2x=3(x+2)
2x=3x+6
2x—-3x=3x+6-3x
-x=6
-x 6
-1 -1
xX=-6
Since x = —6 does not cause any denominator to
equal zero, the solution set is {—6}.

3x
;:2
(3—xj(x—1):2(x—l)
x—1
3x=2x-2
3x-2x=2x-2-2x
x=-2

Since x =2 does not cause any denominator to
equal zero, the solution set is {-2}.

7 2
3x+10 x-—

7
(3x+10j(3x+10)(x—3):(x_3j(3x+10)(x—3)
7(x—-3)=2(3x+10)
Tx—-21=6x+20
Tx—21-6x=6x+20—-6x
—214+x=20
214+ x+21-25=20+21
x=41

59.

N W

Since x = 41 does not cause any denominator to
equal zero, the solution is {41}.

60. 4 _ 3
x+4 x+6

4 3
(x+4j(x+6)(x+4):(mj(x+6)(x+4)
—4(x+6)=-3(x+4)
4x—24=-3x-12
—4x-24+4x=-3x—-12+4x

24=-12+x
24+12=-12+x+12
-12=x

Since x =—12 does not cause any denominator to
equal zero, the solution set is {—12}.
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61. 6r+7 _3t+8
4t-1 2t-4
6t+7 3r+8
4t —-1)(2t—4) = 4r-1)(2t -4
(ST Y1) (o) 255 1) 219

(61+7)(2t—4)=(3t+8)(4-1)
12¢* =24t +14t - 28 =121 -3t +32t -8
1262 —10¢ —28 =12¢* +29¢ -8
1267 =10t —28—12¢* = 12> +29¢ -8 —12¢>

~10£-28 =298
~10¢ —28—29¢ = 29 ~8 ~29¢
~28-39¢ =8
—28-397+28 = -8+28
~39¢ =20
39t 20
-39 -39
20
T 39

. 20 . . . 20
Since ¢ = ~3 does not cause any denominator to equal zero, the solution set is “3o(

62. 8w+5 :4w—3
10w-7 Sw+7
8w+5 4w—-3
10w— - 10w—
(IOW_J( Ow—7)(5w+7) (5w+7j( Ow—7)(5w+7)

(8w+ 5)(5w+ 7) = (4w—3)(10w—7)
40w* + 56w+ 25w +35 = 40w’ —28w—30w+21
40w* +81w+35=40w” —58w+21
40w +81w+35—-40w* = 40w* — 58w +21—40w’

81w +35=-58w+21
81w +35+58w=-58w+21+58w
139w+35=21
139w+35-35=21-35
139w =-14
139w -14
139 139
14
139

. 14 . . . 14
Since w= T30 does not cause any denominator to equal zero, the solution set is ol

58
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Section 1.1: Linear Equations

4 _ -3 N 7
x—2 x+5 (x+5)(x—2)

Exizj(ﬂs)(x_z) :(x_+35 " (x+5)7(x—2)](x+5)(x_2)

4(x+5):—3(x—2)+7

4x+20=-3x+6+7

4x+20=-3x+13
4x+20+3x=-3x+13+3x

63.

Tx+20=13
7x+20-20=13-20

Tx=-7

Tx =1

77

x=-1

Since x =—1 does not cause any denominator to equal zero, the solution set is {-1}.

64 4 1 1
' 2x+43 x-1 (2x+3)(x-1)

—4 1 1
(2“3 +:j(2x+3)(x—l) - [—(2x+3)(x_1)](2x+3)(x—1)
—4(x-1)+1(2x+3) =1
—4x+4+2x+3=1
2x+7=1
2x+7-7=1-7
—2x=-6
-2x -6
2 22
x=3
Since x =3 does not cause any denominator to equal zero, the solution set is {3}.

59
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Chapter 1: Equations and Inequalities

2 N 3 5
y+3 y-4 y+6

e o e-(5

St (r+3)(r-4)(3+6)

=
2(y—4)(y+6)+3(y+3)(y+6) (y+3)( )
2(y* +6y—4y—-24)+3(y" +6y+3y+18)=5(y" —4y+3y-12)
2(y” +2y-24)+3(»* +9y+18)=5()" - y-12)
2y +4y—48+3y° +27y+54=5y" -5y 60
59" +31ly+6=5y"-5y-60
5y +31y+6-5y° =5y> -5y —60-5)"
3ly+6=-5y-60
31y+6+5y=-5y—-60+5y

65.

36y +6=—60
36y+6-6=—-60-6

36y =66

36y 66

36 36

1

s

. 11 . . . 11
Since y = s does not cause any denominator to equal zero, the solution set is s

5 4 -3
+
5z-11 2z- 3 5—

(L+T4_3j(sz—11)(zz 3)( ( jSz 11)(2z-3)(5-2)

5z-11
5(22—3)(5—z)+4(52—11)(5—z) = —3(52—11)(22—3)
5(10z—2z2 —15+3z)+4(25z—5z2 —55+11z) = —3(10z2 —15z—2zz+33)

66.

5(-22" +13z-15)+4(-52" +362-55) = -3(102" 37z +33)
—10z% + 652 —75-202" +1442—-220 = -30z" +111z—99
-30z% +209z —295 = -30z> +111z-99
-30z° +209z —295+30z> = -30z> +111z - 99 + 30z

209z-295=111z-99
209z -295-209z =111z-99-209z

295 =-987-99
~295+99 =98z —99 +99
~196 = 98
~196 —1182
98 98
2=z

Since z =2 does not cause any denominator to equal zero, the solution set is {2}.

60
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Section 1.1: Linear Equations

X x—4 10

67. - =
¥ -9 X +3x x"-3x
X x—4 10
(x+3)( ) (x+3) x(x 3)
X x—4
- 3 3 3)(x-3
[(x+3)(x—3) x(x+3)J (x+3)(x=3)= (( )jx(“ )x=3)
(x)(x) = (x=4)(x=3) =10(x+3)
= (%" =3x—4x+12) =10x+30
= (%" = 7x+12) =10x+30
x'—x*+7x-12=10x+30
7x—-12=10x+30
7x—-12+12=10x+30+12
7x=10x+42
7x—10x =10x—-10x + 42
—3x=42
x4
-3 3
x=-14
Since x = -6 does not cause any denominator to equal zero, the solution set is {—14}.
68 x+1  x+4 _ -3
) X 42x X Hx X 43x42
x+1 x+4 -3

x(x+2) (x+l (x+2)(x+l)
[ x+1 x+4 -3

)

x(x+2) - x(x+1)}c(x+2)( +1)= [m]x(x+2)(x+l)
(x+1)(x+1)—(x+4)(x+2)

)=-

(xz +x+x+1) (x +2x+4x+8
x° -1-2x+1—(x2 +6x+8)=—3x

X +2x+1-x—6x—-8=-3x
2x+1-6x—8=-3x

—4x—-7=-3x
—4x—T+4x=-3x+4x
-T=x

Since x = -7 does not cause any denominator to equal zero, the solution set is {-7}.

61
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Chapter 1: Equations and Inequalities

21.3

69. 32x+ =19.23
65.871

3ovp o o 23 g5y 210
65.871 65.871 65.871

21.3
65.871

(55 )620-(1923- 2555
1
2

x=|19.23- 213 3 1 ~ 591
65.871)\3

The solution set is approximately {5.91}.

32x=19.23-

70. 6.2x A =0.195
83.72

62v-—L DL _go5, O]

83.72 83.72 83.72

6.2x=0.195+ 191
83.72

72 )62
v=[0195+ 2LV L) o7
83.72 )L 62

The solution set is approximately {0.07}.

7. 1472-21.58x =5 x42.4
211
1472 -21.58x— 8 o 18 oy 18
2117 211 211

14.72—21.58x—ix =24
2.11
18
14.72-21.58x———x—-14.72=2.4-14.72
2.11
—21.58x—ix =-12.32
2.11

—21.58—£ x=-12.32
2.11

! I3 (—21.58—£jx=—12.32 ;18
21.58- > 211 21.58- >
2.11 2.11
1
x=-12.32 13 ~0.41
-21.58———
2.11
The solution set is approximately {0.41}.
62

Copyright © 2025 Pearson Education, Inc.



21.2

72. 18.63x ———=——-x-20
26 232
18.63x—21’2— 14 x= 14 xX— O—ix
26 232 2.32 2.32
18.63x—&—ix=—20
26 232
18.63x—21'2— 14 x+21.2:_20+21.2
26 232 2.6 2.6
18.63x—ix:—20+£
2.32 2.6
18.63—1 x:—20+E
2.32 2.6
e e 0221
18.63— 232 26 )1 1g8.63- 7
2.32 2.32
x:(—20+21'2) 1 -
26 )| 1863 7
The solution set is approximately {—0.94}.
73. ax—b=c, a#0
75.
ax—-b+b=c+b
ax=b+c
ﬂ_b+c
a a
b+c
x:
a
74. l—-ax=b, a#0
l—ax—-1=b-1
—ax=b-1
—ax _b-1 76.
-a —a
b-1 1-b
X=—=—
—-a a
63

Section 1.1: Linear Equations

~—0.94

ab

X x
“+Z=c,
a b

(£+£J:ab-c
a b

bx + ax = abc
(a+b)x =abc
(a+b)x abc
a+b  a+b
abc
a+b

a#z0,b#0,a#-b
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Chapter 1: Equations and Inequalities

77.

78.

79.

80.

x+2a=16+ax—6a, if x=4
4+2a=16+a(4)-6a
4+2a=16+4a—6a
4+2a=16-2a

4a=12

4a 12

4 4

a=3

x+2b=x—-4+2bx, for x=2
2+2b=2-4+2b(2)
2+2b=2-4+4D

2+2b=-2+4b
4=2b
4
—=p
2
b=2
1 1 1
—_—=——
R R R,
1 1 1
RRR,| — |=RRR,| —+—
R R R,
RR, =RR, +RR,
RR,=R(R,+R)
RR, R(R,+R)
R, +R R, + R,
R1R2 _
R, + R,
A=P(+rt)
A=P+Prt
A—P=Prt
A=P _Prt
Pt Pt
A-P
=r
Pt

64

82. PV =nRT

83. §=—

84. V=—gt+v,

85. Amount in bonds | Amount in CDs

Total

X

x—3000

20,000

x+(x—3000) = 20,000
2x—3000 = 20,000

2x =23,000
x=11,500

$11,500 will be invested in bonds and $8500

will be invested in CD's.
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86. | Sean's Amount | George's Amount | Total
X x—-3000 10,000
x+(x—3000)=10,000

2x—3000=10,000

2x =13,000
x=6500
Sean will receive $6500 and Jorge will receive
$3500.
87. Dollars | Hours | Money
per hour | worked | earned
Regular x 40 40x
wage
Overtime | 5 8 | 8(1.5x)
wage

40x +8(1.5x) =910
40x+12x =910
52x=910

910

=220

52
Sandra’s regular hourly wage is $17.50.

=17.50

88. Dollars | Hours | Money
per hour | worked | earned
Regular x 40 40x
wage
Overtime | 5 6 |6(.5%)
wage
Sunday 2x 4 4(2x)
wage

40x +6(1.5x)+4(2x) =1083
40x +9x +8x = 1083
57x=1083

_ 1083

x= =19
57

Leigh’s regular hourly wage is $19.00.

Section 1.1: Linear Equations

89. Let x represent the score on the final exam.
80+83+71+61+95+x+x 20

7

390+2x

7
390+2x =560

2x =170

x=85
Camila needs a score of 85 on the final exam.

80

90. Let x represent the score on the final exam.
Note: since the final exam counts for two-thirds
of the overall grade, the average of the four test
scores count for one-third of the overall grade.
For a B, the average score must be §0.

1/86+80+84+90) 2
- ————|+=x=80
3 4 3

l(ﬂjﬁx:so

3\ 4 3
§+%x:80
3 3

(B+2x)-360

85+2x =240
2x =155

x=717.5
Ali needs a score of 78 to earn a B.

For an A, the average score must be 90.

1/86+80+84+90) 2
| —|+=x=90
3 4 3

l(ﬂjﬁngo

3\ 4 3
§+2x:90
3 3

3(%%%):3(90)

85+2x =270
2x =185

x=92.5
Ali needs a score of 93 to earn an A.
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91.

92.

93.

9.

95.

Let x represent the original price of the phone.
Then 0.12x represents the reduction in the price
of the phone.

The new price of the phone is $572.

original price —reduction = new price

x—0.12x =572
0.88x =572
x =650

The original price of the phone was $650.
The amount of the reduction (i.e., the savings) is
0.12($650) = $78.

Let x represent the original price of the car.
Then 0.15x represents the reduction in the price
of the car.
The new price of the car is $8000.
list price — reduction = new price
x—0.15x =18000
0.85x =18000

x=21176.47
The list price of the car was $21,176.47.
The amount of the reduction (i.e., the savings) is
0.15($21176.47) ~ $3176.47 .

Let x represent the price the theater pays for the
candy.

Then 2.75x represents the markup on the candy.

The selling price of the candy is $4.50.
suppier price + markup = selling price

x+2.75x=4.50
3.75x=4.50
x=1.20

The theater paid $1.20 for the candy.

Let x represent selling price for the new car.
The dealer’s cost is 0.85($24,000) = $20,400.
The markup is $300.

selling price = dealer’s cost + markup

x =20,400+300 = $20,700

At $300 over the dealer’s cost, the price of the
care is $20,700.

Tickets | Price per Money

sold ticket earned
Adults X 7.50 7.50x
Children | 5200 —x 4.50 4.50(5200 - x)

66

96.

97.

98.

99.

7.50x +4.50(5200 - x) = 29,961
7.50x +23,400 - 4.50x = 29,961
3.00x + 23,400 = 29,961

3.00x = 6561

x=2187
There were 2187 adult patrons.

Let p represent the original price for the boots.
Then, 0.30p represents the discounted amount.
original price — discount = clearance price

p—030p =399
0.70p =399
p =570

The boots originally cost $570.

Let w represent the width of the rectangle.
Then w+38 is the length.
Perimeter is given by the formula P =2/+2w.
2(w+8)+2w=160

2w+16+2w =60

4dw+16 =60
4w=44
w=11

Now, 11 +8=109.
The width of the rectangle is 11 feet and the
length is 19 feet.

Let w represent the width of the rectangle.
Then 2w is the length.

Perimeter is given by the formula P =2/+2w.
22w)+2w=42

4dw+2w =42
6w =42

w="7

Now, 2(7) = 14.

The width of the rectangle is 7 meters and the
length is 14 meters.

We will let B be the calories from breakfast, L
the calories from lunch and D the calories from
dinner. So we have the following equations:

B=L+125
D=2L-300
2025=B+L+D

Now we substitute the first two into the last one
and solve for L.

Copyright © 2025 Pearson Education, Inc.



100.

101.

102.

2025 =(L+125)+ L+ (2L —-300)
2025=4L-175

2200 =4L

L =550

Now we substitute L into the first two equations

to get B and D.
B=550+125=675

D =2(550)—-300 =800
So Herschel took in 675 calories from breakfast,

550 calories from lunch and 800 calories from
dinner.

We will let B be the calories from breakfast, L
the calories from lunch, D the calories from
dinner and S the calories from snacks. So we
have the following equations:

L=0.5B D=B+200
S=B-120 E =700
1480=B+L+D-FE
Now we substitute the first four into the last one

and solve for B.
1480 = B+0.5B+ (B +200)+ (B —200) - 700

1480 =3.58-620
2100=3.5B

B =600

Now we substitute B to get S.
S=B-120=600-120 =480

So Tyshira took in 480 calories from snacks.

Judy's Amount | Tom's Amount | Total

by gx 18

x+2x=18
3

§x=18
3

x=3(13)

x=10.80
Judy pays $10.80 and Tom pays $7.20.

An isosceles triangle has three equal sides.
Therefore: 4x+10=2x+40=3x+18. Solve
each set separately:

103.

104.

105.

Section 1.1: Linear Equations

4x+10=2x+40
2x=30
x=15

4x+10=3x+18
x=38

2x+40=3x+18

—-x=-22

x=22

Since 22 is the largest of the numbers then the

largest perimeter is:
4(22)+10+2(22)+40+3(22)+18=266

Multiply both sides by the LCD 80 to clear
fractions.
60x—-8+48x+80=x+120-64

108x+72 =x+58
107x =-16

_16
107

If a hexagon is inscribed in a circle then the sides
of the hexagon are equal to the radius of the
circle. Let the P = 6r be the perimeter of the
hexagon. Let r be the radius of the circle.
6r=r+10

5r=10
r=2
Thus r = 2 inches is the radius of the circle where

the perimeter of the hexagon is 10 inches more
than the radius.

To move from step (6) to step (7), we divided
both sides of the equation by the expression
x—2. From step (1), however, we know x = 2,
so this means we divided both sides of the
equation by zero.

106- 107. Answers will vary.
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Chapter 1: Equations and Inequalities

Section 1.2

1. x2—5x—6=(x—6)(x+1)

10.

11.

12.

13.

2x* —x-3=(2x-3)(x+1)

4

True

2 22

2
x2+5x+§:[x+§j
4 2

discriminant; negative

14.

15.

2
l-525; 2 zé;xz +5x+25
4 4

16.

False; a quadratic equation may have no real

solutions.

17.

False; If x* = p then x could also be negative.

b

d

x2-9x=0
x(x—9):0
x=0 or x-9=0
x=0 or x=9

The solution set is {0, 9}.

x* +4x=0
x(x+4)=0
x=0or x+4=0
x=0or x=-4

The solution set is {4, 0}.

x*=25=0
(x+5)(x-5=0
x+5=0

x=-5 or

or x—5=0

x=5

The solution set is {-5, 5}.

18.

19.

68

x*=9=0

(x+3)(x-3)=0
x+3=0 or x-3=0
x=-3 or x=3

The solution set is {-3, 3}.

22 +z-6=0
(z+3)(z-2)=0
z+3=0 or z-2=0

z=-3 or z=2

The solution set is {3, 2}.

V+Tv+6=0
(v+6)(v+1)=0
v+6=0

v=—6 or
The solution set is {6, -1}

or v+1=0

y=-1

2x2 =5x-3=0

2x+1)(x-3)=0
2x+1=0 or x—-3=0
xz—% or x=3

The solution set is {—%, 3}

3xt+5x+2=0
Bx+2)(x+1)=0
3x+2=0 or x+1=0
x:—é or x=-1

The solution set is {—l,—g} .

3
—5w? +180=0
—5(w* =36)=0

—5(w+6)(w—6)=0

w+6=0 or w—-6=0

w=-6 or w=6
The solution set is {—6, 6}.
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20.

21.

22.

23.

24.

2y*-50=0

2(y* -25)=0

20y+5)(y=5)=0
y+5=0 or y-5=0
y=-5 or y=5
The solution set is {-5, 5}.

x(x+3)—10=0
x> +3x-10=0
(x—2)(x+5)=0
x—2=0 or x+5=0
x=2 or x=-5
The solution set is {-5,2} .

x(x+4)=12
x* +4x-12=0
(x+6)(x-2)=0
x+6=0 or x-2=0
x=-6 or x=2
The solution set is {—6, 2} .

4x* +9=12x
4x* -12x+9=0
(2x-3)* =0
2x-3=0

3
2

X =

The solution set is {%} .

25x% +16 = 40x
25x> —40x+16=0

(5x-4)*=0
5x—4=0

4

xX=—

(AN

5
The solution set is {

|

Section 1.2: Quadratic Equations

25. 6(p° -1)=5p

6p° —6=>5p

6p° -5p—6=0

Bp+2)2p-3)=0
3p+2=0 or 2p-3=0

. _3
P=3 P=75

The solution set is {—2, é} .
3°2

26. 22u* —4u)+3=0

4 —8u+3=0

Qu-1)2u-3)=0
2u—1=0 or 2u-3=0

3
u=— or u=-
2
. |13
The solution setis {—, —¢.
22
27. 6x—5=g
x
(6x—5)x=(éjx
X
6x> —5x=6
6x> —5x—-6=0

(Bx+2)(2x-3)=0
3x+2=0 or 2x-3=0
2 3

X=—-— or x==

2
Neither of these values causes a denominator to

. . 23
equal zero, so the solution set is —E,E .

28. x+2:7
X

12
(x-i——jx =Tx
X

x*+12="7x
¥ —7x+12=0
(x=3)(x—4)=0
x—=3=0 or x—-4=0
x=3 or x=4
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Chapter 1: Equations and Inequalities

Neither of these values causes a denominator to
equal zero, so the solution set is {3, 4}.

4(x—2)+§: -3
x-3 X x(x—3)

(4(%32)%}("‘3):{x(;:)]x(x"”

4x(x—2)+3(x—3):—3
4x* —8x+3x-9=-3
4x? —5x-6=0
(4x+3)(x—2):0
4x+3=0 or x-2=0

29.

= —— :2
X 2 or X

Neither of these values causes a denominator to

equal zero, so the solution set is {—%, 2}.

30. =4+

x+4

( i4) (x+4)(x-2) (4+—j (x+4)(x-2)
(x—2):4(x+4)(x—2)+3(x+4)
5x—10=4(x2+2x—8)+3x+12
5x—10=4x> +8x—32+3x+12

0=4x>+6x-10
0=2(2x> +3x-5)
0=2(2x+5)(x-1)
2x+5=0 or x-1=0
x:—z or x=1

Neither of these values causes a denominator to

equal zero, so the solution set is {—%, 1}.

31, x*=25
X = -_h/g
+5

The solution set is {5, 5} .

32.

34.

3s.

36.

x?* =36
X = ;h/%
x=16
The solution set is {-6, 6} .

x=3 or x=-1
The solution set is {-1, 3} .

(x+2)’ =1
x+2=+J1
x+2==1
x+2=1 or x+2=-1

x=-1 or x=-3
The solution set is {-3, -1} .

1 2

—h+4| =16

(4]
%m:ﬂ%

1
—h+4=+4
3

%h+4:4 or —h+4=-4

%hzO or %h:—

h=0 or h=-24
The solution set is {24, 0} .

(3z-2)’ =4
3z-2=+4
3z-2=%2
32-2=2 or 3z-2=-2
3z=4 or 3z=0
4

z:§ or z=0

The solution set is { 0,%} .
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2
37. X’ +4x=21 40 xz+_x_%:0
X’ +4x+4=21+4 )
2 = —
(x+2)* =25 ¥ r3EE3
x+2=i\/g x2+2x+l:l+l
x+2=415 3 2 39
1Y 4
x=-2%5 +—| =—
(x 3) 9
x=3 or x=-7
The solution set is {—7,3}. x+l:i g:i§
38.  x*-6x=13 c=-142
x> —6x+9=13+9 13 3
(x—3)2:22 x=3 or x=-1
x-3=122 The solution set is {—1,%}.
x=3+22
The solution set is {3—@,3+\/§}. A1 3x2+x—%=0
2 13 2,1 1
39. x —EX—E—O X 3x 6
2 1,3 x2+—x=l
T 6
, 11 3 1 2,1 1 1.1
X 6T 16 16 Y3367 6 36
2 2
1 1 1 7
_ = — + — = —
(’“ 4) 4 (’“ 6) 36
1 11 1 7
B I
X 4—i 4—i2 X 6 36
xzii% x+—:ig
3 1 1+
x=Z or x=—z = 1_6\/7
. . 13
The solution set is {_Z’Z} The solution set is {_1 _6ﬁ , -1 zﬁ}
42. 2x*-3x-1=0
2 3, 1_
X 2x > 0
2 3,1
)
LA .-
2 16 2 16

71
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Chapter 1: Equations and Inequalities

The solution set i ,
€ solution set 18 { 2 2

43. x*—4x+2=0
a=1, b=2, c=-13

e —(2)£(2)? —4(1)(=13) 244152

3-J17 34417

2(1)
24456 —2+2414
S22

44. x> +4x+2=0
a=1, b=4, c=2

44T —4)(2) -4+16-8

X = =1

=-1+14

The solution set is {—1 —\/ﬁ, —1+«/ﬁ}.

2() 2

_ —4;~/§ _ —4122\/5 P

The solution set is {—2—\/5, —2+\/§}.

45. x?—4x-1=0
a=1, b=-4, c=-1

L CHEJCA 4D 4241644

2(1)

:4i;/%:4izzﬁzzi£

The solution set is {2 —\/g, 2+\/§}.

46. x> +6x+1=0

47.

48.

a=1, b=6, c=1

—6+4/67—4(1)(1) -6+~36—4

X = =

2(1) 2
-6+ -6+
6B 64D o
2 2
The solution set is {—3 - 2\/5,—3 + 2\/5}
2x> —5x+3=0

a=2, b=-5 ¢=3
RGO ER (G )€
202)

_54425-24 5441541

4 4 4

The solution set is {1, %}

2x% +5x+43=0
a=2, b=5, ¢c=3

54457 -4(2)(3)

S
_—5+:/25-24 5441  —5+1
B 4 4 4
o D T
4
== o x=22
4 4
3
=1 ——
X or x 2

The solution set is {—%,—1}.
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49. 4y’ —y+2=0
a=4, b=-1, ¢c=2

(DD -4)2)
- 2(4)
_1241-32 1+J-31
8 8
No real solution.

50. 42 +1+1=0
a=4, b=1, c=1

1412 —4(4)(1)

=

2(4)
_—1x1-16  —1+4/-15
a 8 B 8

No real solution.

51. 9x> +8x =5
9x> +8x—-5=0
a=9, b=8, c=-5

_ —8£4/8" —4(9)(-5)

X =

209)
_ —8+/64+180 —8+~/244
S8 I8

_8i2\/a__4i\/a
- 18 B 9
The solution set is _4_\/57—4+\/a '
9 9
52. 2x2:1_2x
2x% +2x-1=0

a=2, b=2, c=-1

24422 -42)(-1) 244448

X = =

2(2) 2
= . _ : ek
The solution set is {_1;\/5’ —1;\/3}

53.

54.

5S.

57.

Section 1.2: Quadratic Equations

4x* =9x
4x* -9x =0
x(4x-9)=0
x=0 or 4x-9=0

=0 _9
x or X

The solution set is {0,

ENN-)

|

5x=4x2

0=4x> —5x
0=x(4x-5)

x=0 or 4x-5=0

5
=0 — =
X = or X =

The solution set is {0,

ENJRV))

9> —6t+1=0
a=9, b=-6, c=1

,_ 067 ~40)D)

2(9)
_6i\/36—36_6io_l
B 18 T 18 3

The solution set is {%}

4 —6u+9=0

a=4, b=-6, ¢c=9

. —(=6)£+/(=6)" —4(4)(9)
2(4)

_6++436-144 6++-108
8

8

No real solution.
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(1)1 -4(3)(-2)

2(3)
1+

_1Ev1+24

6

V25 145

76

6

)C:L OI’)CZﬂ
6 6

=2 orx=
6 6

x=1 or x=—

2
3
The solution set is {—

W o

)

58. §x2 —x-3=0

3(%x2—x—3j:3(0)

2x*-3x-9=0
a:2, b:—3, C:_9

~(-3)£y(-3) -4(2)(-9)

X =

2(2)
3449472 34481 3%9
B 4 4 4
_3+9 39
4 T4
x=2 o x==0
4 4
x=3 01rx=—g

The solution set is {—%,3}.

60.

61.

a=5 b=-3, c=-1

~(-3)£(=3)° ~4(9)(-)

X =

2(5)
_3+9+20 3429
10 10
The solution set is 3_@,3+@ .
10 10

fo-)-48

3x2 —5x=1
3x2 =5x-1=0

a:3’ b:—5, C:_l

(595 -40)(-1)

. 203)
_5+425+12 _ 54437
6 6
The solution set is 5_\/?, 5+437 .
6 6
2x(x+2)=3
2x* +4x-3=0

a=2, b=4, ¢c=-3

_ —4+,/4% —402)(-3) —4+16+24

202) 2
_ _41\/% _ _412\/5 B _2im
=== ; 2
The solution set is {_2 _2\/5 , -2 +2\/w }
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62.

63.

64.

3x(x+2)=1

3x2 +6x—-1=0
a=3, b=6, c=-1

_ —6£+/6% —4(3)(-1) _—6++/36+12

* 203) S
64448 643 3+23
SO 02N o

The solution set is _3_2ﬁ’_3+2ﬁ .

3 3
4+1—L2:()
X x
2 1 1 )
44 ——— = 0
* ( X xzj * ( )

4x* +x-1=0
a=4, b=1, c=-1

—1£1> —4(4)(-1)

X =

2(4)
C—1#\1416  —1+417
- 8 -8

Neither of these values causes a denominator to
equal zero, so the solution set is

{—1—@ _1+Jﬁ}
g8 7 8 )

2+§+i:0
X o x
8 3
x2(2+;+x—2j:x2(0)
2x* +8x+3=0
a=2, b=8, c¢c=3
2
_—(8)=y(8) -4(2)(3)
x_
2(2)
_ 8+64-24 —8++/40
- 4 T4
_ 84210 _—4+410
4 2

Neither of these values causes a denominator to
equal zero, so the solution set is

{—4—«/5 —4+«/ﬁ}'

4 4

65.

66.

67.

Section 1.2: Quadratic Equations

3x
x—2

( 3x +1jx(x—2)=4x(x—2)
x-2 x

+l:4
X

3x(x)+(x—2) = 4x* —8x
3x2 +x—2=4x> -8x

0=x>-9x+2
a=1, b=-9, ¢c=2

o9 V(=9 —4(D)(2)

2(1)
_9+81-8 9+4/73
B 2 2

Neither of these values causes a denominator to
equal zero, so the solution set is

{9—@ 9+\/ﬁ}.

272

2x
x-3

[ 2x +ljx(x—3) =4x(x-3)

+l=4
X

x-3 x
2x(x)+(x=3) =4x* —12x
2x* +x-3=4x" -12x

0=2x>-13x+3
a=2, b=-13, c¢=3

‘o —(-13) £/(-13)* —4(2)(3)

2(2)
_ 132416924 _ 13145
4 4

Neither of these values causes a denominator to
equal zero, so the solution set is

{13—\/145 13+\/145}

4 4

xXF—4.1x+22=0
a=1, b=-41 ¢=22
(~41) 2y (-41)2 - 4(1)(22)
2(1)
_41+1681-88 _ 4.12/8.01
2 2

X =

x~347 or x=0.63
The solution set is {0.63, 3.47} .
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68. x> +39x+1.8=0
a=1, b=39, ¢c=1.8

Lo (3.9)* —4(1)(1.8)

2(1)
3.9+1521-72 _-3.9%+/8.01
2 2

x~—-0.53 or x=~-3.37
The solution set is {-3.37,-0.53} .

69. x> +3x-3=0
a=1, b=\/§, c=-3

3 (V3) -4(1)(-3)

201
CBEBr12 3415
2 2

x~1.07 or x~-2.80
The solution set is {-2.80, 1.07}.

70. x> +2x-2=0
a=1, b=\/§, c=-2

2 (V2) -4(1)(-2)

2(1)
_- 2im:—ﬁim
2 2

x~0.87 or x=~-2.29
The solution set is {-2.29, 0.87} .

M. 72X’ —x-7=0
a=r, b:—l, C=—7T

X =

C1EN1+4x°
B 2z
x~1.17 or x ~-0.85
The solution set is {-0.85, 1.17} .

72.

73.

74.

75.

76.

77.

78.

x=~044 or x~—-1.44
The solution set is {—1.44, 0.44} .

252 —6x+7=0
a=2, b=-6, c=7

b* —4ac = (-6)> —=4(2)(7) =36 -56 =20

Since the »* —4ac < 0, the equation has no real
solution.

x> +4x+7=0
a=1, b=4, ¢c=7
b —4ac=(4)" -4(1)(7)=16-28=-12

Since the »* —4ac < 0, the equation has no real
solution.

9x* —30x+25=0

a=9, b=-30, ¢c=25

b* —4ac = (-30)> —4(9)(25) =900-900 = 0
Since b —4ac =0, the equation has one
repeated real solution.

25x% —20x+4=0

a=25 b=-20, c=4

b* —4ac = (-20)> —4(25)(4) =400-400 =0
Since b —4ac =0, the equation has one
repeated real solution.

3x* +5x-8=0

a=3, b=5 c¢=-8

b* —4ac = (5)* —4(3)(-8) =25+96 =121

Since b —4ac > 0, the equation has two
unequal real solutions.

2x* =3x=7=0
a=2, b=-3, c=-7
b* —4ac=(-3)" -4(2)(-7)=9+56 = 65

Since b* —4ac > 0, the equation has two
unequal real solutions.
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85.

79. x*-5=0
x*=5
X = i\/g
The solution set is {—\/g ,\/g }

80. -6
)

0
6
x=+J6

The solution set is {—«/g,«/g }

81.  16x? —8x+1=0
(4x—1)(4x—1):0
4x-1=0

1

X =

4
The solution set is {

-M~

9x2 —12x+4=0
(3x—2)(3x—2):0
3x-2=0

82.

x—z
3

The solution set is {%}

10x*> —=19x-15=0
(5x+3)(2x—5):0
5x+3=0 or 2x-5=0

x——g or
5

83.

X =

— lw

| W

The solution set is {— ,% .

88.

6x>+7x-20=0
(3x—4)(2x+5):0
3x—=4=0 or 2x+5=0

84.

X=— or x——é
3 2

. . 54
The solut tis {—=,=.
e solution se 15{ 2,3}

77

86.

} 87.

Section 1.2: Quadratic Equations

2+4z=62°
0=6z"-z-2
0=(3Z—2)(2Z+1)
3z-2=0 or 2z+1=0
1

z=—0r z=—=

3 2

. . 12
The solut tis (——,=;.
e solution se 15{ 2,3}

2=y+6y°
0=6y>+y-2

O:(3y+2)(2y—1)
3y+2=0 or 2y-1=0

N
2
2L -0
2
1
2| ¥ +2x—=|=2
(x ++/2x 2) (O)

232 +242x-1=0

d=2, b=2\/§’
@) eV2y —4@)(-)
B 202)
224848 2V2+416
= 2 _ :
_2+4 242
e
The solution set is {_\/5_2’—«/5+2}
2 2
—x 2 =2x+1
—x —\/7x 1=0
g
x2=22x-2=0
azl) b:—2\/§,
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~(242) £ (-242)* - 4(1)(-2)
X =

2(1)

224848 2J2+4/16
- 222 -

2

22+4 242
21

The solution set is {\/5 - 2,«/5 + 2}.

89. ix=4

X +x-4=0
a=1, b=1, c=-4

o ~(D)£4J(1)* —4(1)(-4)

2(1)

11416 —1+417

2 2

The solution set is {

X 2

-1-\17 —1+\/ﬁ}
2 2 [

Tx+1

91.

X 2

x—2 x+1_x2—x—2

Tx+1

=2 3 Go2)G+D

(xf2+ﬁ)(x—2)(x+l)=[

Tx+1

(x=2)(x+1)

x(x+1)+2(x-2)=Tx+1

2+ x+2x—4=Tx+1

X +3x—4="Tx+1

x*—4x-5=0
(x+1)(x-5)=0

x+1=0 or x-5=0

x=-1 or

x=5

)(x—Z)(x+ )]

+x=1

X +x-1=0

a=1, b=1 c=-1

L (1) £+J(1)? —4(1)(-1)

2(1)

_-11+4 1345
2 2
-1-+5

The solution set is {

2

~1+4/5

2

The value x =—1 causes a denominator to equal zero, so we disregard it. Thus, the solution set is {5}.

78
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3x + 1 4-7x
x+2 x—l x2+x_2
3x 1 4-7Tx

92.

x+2+x—1 - (x+2)(x-1)

4-Tx

3x 1
(x+2+ﬁj(x+2)(x_l) :((x+2)(x—l)

3x(x-D)+(x+2)=4-Tx
3x? —3x+x+2=4-Tx
3x? —2x+2=4-Tx
3x? +5x-2=0
Bx-1D(x+2)=0
3x—1=0 or x+2=0

X=—= or x=-2

3

)(x +2)(x-1)

Section 1.2: Quadratic Equations

. . . . .1
The value x =—2 causes a denominator to equal zero, so we disregard it. Thus, the solution set is {E}

93. Since this is a right triangle then we can use the

Pythagorean Theorem. So
2x+3)* =(2x-5) +(x+7)*

4x% +12x+9=4x> —20x+25+ x> +14x+49

12x+9=x" —6x+74
0=x"—-18x+65
0=(x—-5)(x—13)

x=5=0 or x—-13=0

x=5 or x=13

95s.

This means there are 2 possible that meet these
requirements. Substituting x into the given sides

gives:

When x =5: 5m, 12m, 13m
When x = 13: 20m, 21m, 29m
Thus there are 2 solutions.

o Pythagorean Theorem. So
(4x+5)* =(Bx+13)* +x?
16x? +40x+25=9x" + 78x +169 + x*
6x* —38x—144=0
2(3x* -19x-72)=0
23x+8)(x-9)=0
3x+8=0 or x—-9=0

x:—g or x=9

Since this is a right triangle then we can use the

96.

79

This means there are 2 possible solutions that
meet these requirements. Substituting x into the
given sides gives:

When x =9: 41m, 40m, 9m

When x = —g at least one side of the triangle

has a negative measurement which is impossible.
Thus there is only 1 triangle possible

Let w represent the width of window.

Then / = w+2 represents the length of the

window.

Since the area is 143 square feet, we have:
w(w+2)=143

w2 +2w—143=0
(w+13)(w—11)=0

M or w=11

Discard the negative solution since width cannot
be negative. The width of the rectangular
window is 11 feet and the length is 13 feet.

Let w represent the width of window.
Then / = w+1 represents the length of the
window.
Since the area is 306 square centimeters, we
have: w(w+1)=306

w? +w=306=0
(w+18)(w—-17)=0
Ww=<I§ or w=17

Discard the negative solution since width cannot
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97.

98.

99.

be negative. The width of the rectangular
window is 17 centimeters and the length is 18
centimeters.

Let / represent the length of the rectangle.
Let w represent the width of the rectangle.
The perimeter is 26 meters and the area is 40
square meters.

20+2w=26

I+w=13 so w=13-/
Iw=40
1(13-1) =40
131-1* =40
I -131+40=0
(I-8)(1-5)=0
[=8 or /=5

w=5 w=8
The dimensions are 5 meters by 8 meters.

Let r represent the radius of the circle.
Since the field is a square with area 1250 square
feet, the length of a side of the square is
V1250 = 25V2 feet. The length of the diagonal

is 2r.
Use the Pythagorean Theorem to solve for r:

(2r) =(25V2 )2 +(252 )2

4r? =1250+1250

4r? =2500
2 =625
r=25

The shortest radius setting for the sprinkler is 25
feet.

Let x = length of side of original sheet in feet.
Length of box: x—2 feet
Width of box: x—2 feet
Height of box: 1 foot
V=I[wh
4=(x-2)(x-2)(1)
4=x*—4x+4
0=x"—4x
0= x( X— 4)
x=0 or x=4
Discard x =0 since that is not a feasible length

for the original sheet. Therefore, the original
sheet should measure 4 feet on each side.

100. Letx = width of original sheet in feet.

Length of sheet: 2x
Length of box: 2x—2 feet
Width of box: x—2 feet
Height of box: 1 foot

V=I[-w-h
4=(2x-2)(x-2)(1)
4=2x"—6x+4
0=2x>—6x
0=x*-3x
Ozx(x—3)

x=0 or x=3

Discard x =0 since that is not a feasible length
for the original sheet. Therefore, the original
sheet is 3 feet wide and 6 feet long.

101. a. When the ball strikes the ground, the

distance from the ground will be 0.
Therefore, we solve

96+80t —16¢° =0
~16¢* +80t+96 =0
£ =5t-6=0
(t-6)(r+1)=0
t=6 or t=-1
Discard the negative solution since the time

of flight must be positive. The ball will
strike the ground after 6 seconds.

b. When the ball passes the top of the building,
it will be 96 feet from the ground. Therefore,
we solve

96+807 —161* = 96
~16t> +80t =0
F-5r=0
1(1=5)=0
t=0 or t=5
The ball is at the top of the building at time
t =0 when it is thrown. It will pass the top

of the building on the way down after 5
seconds.
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102. a. To find when the object will be 15 meters

above the ground, we solve
-4.9¢ +20t =15

—4.9¢ +20t-15=0
a=-49,b=20, c=-15

. 20120 ~4(~4.9)(~15)

2(-4.9)
_—20%4106 _ 20£+/106
9.8 9.8
1099 or t~3.09

The object will be 15 meters above the
ground after about 0.99 seconds (on the way
up) and about 3.09 seconds (on the way
down).

b. The object will strike the ground when the
distance from the ground is 0. Therefore, we
solve

—4.91* +20t =0
1(-4.91+20)=0
=0 or —49/+20=0
—4.91 =20

t =4.08
The object will strike the ground after about
4.08 seconds.

c. —4.91% +20t =100
—4.9t* +20t-100 =0
a=-49, b=20, ¢ =-100
- 204,207 — 4(~4.9)(~100)
2(-4.9)
_ —20£+/-1560
9.8

There is no real solution. The object never
reaches a height of 100 meters.

103. Let x represent the number of centimeters the

length and width should be reduced.

12 —x =the new length, 7—x = the new width.
The new volume is 90% of the old volume.

(12 -x)(7-x)(3) = 0.9(12)(7)(3)

3x? —57x+252=226.8
3x2-57x+252=0
x> —19x+8.4=0

104.

10s.

Section 1.2: Quadratic Equations

e —(-19)++/(-19)° —4()(8.4) 19++/3274
a 2(1) B 2
x~0.45 or x~18.55

Since 18.55 exceeds the dimensions, it is
discarded. The dimensions of the new chocolate
bar are: 11.55 cm by 6.55 cm by 3 cm.

Let x represent the number of centimeters the
length and width should be reduced.
12 —x =the new length, 7—x = the new width.
The new volume is 80% of the old volume.
(12=x)(7-x)(3) =0.8(12)(7)(3)

3x* —57x+252=201.6

3x* —57x+50.4=0

x* —19x+16.8=0
o —(=19) +£+/(=19)* — 4(1)(16.8) _ 19442938
2(1) 2
x~0.93 or x~18.07

Since 18.07 exceeds the dimensions, it is
discarded. The dimensions of the new chocolate
bar are: 11.07 cm by 6.07 cm by 3 cm.

Let x represent the width of the border
measured in feet. The radius of the pool is 5
feet. Then x+5 represents the radius of the
circle, including both the pool and the border.
The total area of the pool and border is

Ay =m(x+5)*.

The area of the pool is A4, = n(5)* =257
The area of the border is

Ay = Ap — Ap = (x+5)* —257.

Since the concrete is 3 inches or 0.25 feet thick,
the volume of the concrete in the border is

0.254, = 0.25(n(x +5)* ~25m)
Solving the volume equation:
0.25(Tc(x +5)% - 257:) =27

n(x2 +10x+25—25)=108
e’ +10mx—108 =0
—107£+/(10m) — 4(m)(-108)
x:
2(m)

 —31.42£~1001* + 4327

6.28
x~2.71 or x~-12.71

Discard the negative solution. The width of the
border is roughly 2.71 feet.
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Chapter 1: Equations and Inequalities

106.

107.

Let x represent the width of the border
measured in feet. The radius of the pool is 5
feet. Then x+5 represents the radius of the
circle, including both the pool and the border.
The total area of the pool and border is

Ay = n(x+5)%.

The area of the pool is 4, = n(5)* =257

The area of the border is

Ay = Ay — Ap = (x +5)* —257.

Since the concrete is 4 inches = % foot thick, the

volume of the concrete in the border is

%AB :%(n(x—i-S)z ~257)

Solving the volume equation:

%(Tc(x+5)2 —257:):27
n(x2 +10x+25—25)=81

e’ +10mx—81=0
- —1oniJ(1on)2 —4(m)(-81)
o 2(n)

_ —31.42+1007” +324n
B 6.28
x=2.13 or x~—12.13

Discard the negative solution. The width of the
border is approximately 2.13 feet.

Let x represent the width of the border
measured in feet.
The total areais 4, = (6+2x)(10+2x).

The area of the garden is 4; =6-10=60.

The area of the border is

Ap = Ay — A =(6+2x)(10+2x)—60.

Since the concrete is 3 inches or 0.25 feet thick,
the volume of the concrete in the border is

0.254, = 0.25((6+2x)(10+2x) - 60)

Solving the volume equation:
0.25((6+2x)(10+2x)—60) =27

60 +32x +4x> —60 =108
4x% +32x-108 =0

x> +8x-27=0
—8+4/82 —4(1)(-27) —8++172
X = =
2(1) 2

x=2.56 or x~=-10.56
Discard the negative solution. The width of the
border is approximately 2.56 feet.

108.

109.

Let x = the width and 2x = the length of the
patio. The height is % foot and the concrete

available is 8(27)=216 cubic feet..
V=Iwh= x(2x)%: 216

%xz =216

x> =324= x =218
The dimensions of the patio are 18 feet by 36
feet.

Let x = the length of a 12.9-inch iPad Pro in a
16:9 format.

Then %x = the width of the iPad. The diagonal

of the 12.9-inch iPad is 9.7 inches, so by the
Pythagorean theorem we have:

2
x2+(ixj =12.9?
16
2+l 26641
256
2 81 5
256 x* +——x7 | =256(166.41)
256

256x° +81x° = 42600.96

337x% = 42600.96 = x* = 426006

— [42600.96 .
x== 337~ +11.24

Since the length cannot be negative, the length of
the iPad is , /% inches and the width is

2 4200096 ~ 6.32 inches. Thus, the area of the
16

: i« [4260096 9 [4260096 _
1Padls\/ 337 16\/ 337~ = 71.11 square

inches.
Let y = the length of a 14.4-inch 3:2 format

Microsoft Surface Pro. Then % y = the width of

the Surface Pro. The diagonal of a 14.4-inch
Surface Pro is 14.4 inches, so by the
Pythagorean theorem we have:

2 2
2 +(— yj =14.4*
3
¥ +gy2 =207.36

9()/2 +gy2] =9(207.36)
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110.

9y? +4y% =1866.24
13y% =1866.24

) 1866.24
13

y= [P <1 98

Since the length cannot be negative, the length of
the Surface Pro is 11.98 inches and the width is

% 1861224 ~7.99 inches. Thus, the area of the

14.4-inch 3:2 format Surface Pro is

[1866.24 2 [1866.24
133 13

~ 95.7 square inches.

The Surface Pro format has the larger screen
since its area is larger.

Let x = the length of a 8.3-inch iPad Mini in a
4:3 format.

Then %x = the width of the iPad. The diagonal

of the 8.3-inch iPad is 8.3 inches, so by the
Pythagorean theorem we have:

2
x? +(§xj =8.3°
4

2+ = 68.89
16
2.9
16(x e j=16(68.89)

16x% +9x% =1102.24
25x% =1102.24
x? =44.0896

x =1+44.0896 = £6.64

Since the length cannot be negative, the length of
the iPad is 6.64 inches and the width is

%(6.32) =4.98inches. Thus, the area of the

iPad is (6.64)(4.98) =33.1 square inches.
Let y = the length of a 8-inch 16:10 format

Amazon Fire HD 8™. Then % y = the width of

the Fire. The diagonal of a 8-inch Fire is 8
inches, so by the Pythagorean theorem we have:

Section 1.2: Quadratic Equations

2

2 10) 2

+| — =8
Y [16)}

, 100 ,
+—y =64
Y 567
100
256| y* +—— % |=256(64
(y 256yj (64)

256y% +100y* =16384

356y* =16384
, 16384

356

y=+ /16384 ~ +6.78399
356

Since the length cannot be negative, the length of

the Fire is /12?24 ~ 6.78399 inches and the

width is E 16384
16V 356
of the Amazon Fire is

(6.78399)(4.240) ~ 28.8 square inches.

The iPad Mini™ 4:3 format has the larger screen
since its area is larger.

~ 4.240inches. Thus, the area

111. Let/hbe 1.1. Then
1.1=-0.00025x> +0.04x

0=-0.00025x% +0.04x—1.1

_-0.04+ \/ (0.04)* — 4(=0.00025)(—1.1)
o 2(~0.00025)

=353 1ftor124.7 ft
124.7 ft does not make sense in the context of
the problem, so the answer is 35.3 ft.

112. Since d is expressed in 1000’s we will set d = 12
and solve for x using the Quadratic Formula.

d=033x"+0.26x+2.29
12=0.33x% +0.26x+2.29
0=0.33x>+0.26x—9.71

026+ J(0.26) —4(0.33)(-9.71)
t 2(0.33)

_ —0.26 £+/13.0772
- 0.66
x~5.085 or x~=-5.873
So the nearest year when the earnings were 12
occurred about 5 years after 2018 or 2023. The
negative value -5.873 has no meaning.
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113. We will set g =2.97 and solve for h using the
Quadratic Formula.

g =—-0.0006x> +0.015x +3.04
2.97 = —0.0006x” +0.015x +3.04
0 =—0.0006x” +0.015x +0.07

~0.015+ \/(0.015)2 — 4(~0.0006)(0.07)
X =
2(~0.0006)
_ =0.015++/0.000393

-0.0012
x~29 or x=~—-4.02

So the estimated numbers of hours worked by a
student with a GPA 0f 2.97 is 29 hours. The
value -4.02 has no meaning since it is negative.

114. Let x be the numbers of members in the
fraternity and s be the share paid by each

member. Then s = ﬂ . If there are 7
x

members who cannot contribute then the share
goes up by $5. So we have the following

equation:

1470

s+5=—— or (s+5)(x-7)=1470

Solving these two equations together:

(s+5)(x=7)=1470 and s =220

(1470

p; +5](x—7):1470

10290

1470 - +5x-35=1470

e 1020 s

5x2 =35x-10290 =0

5x% =35x—10290 =0
x> —7x-2058=0
(x+42)(x—49)=0
x=-42 or x=49

Since x is the number of members, it must be
positive so the number of members is 49.

115.

116.

Let a be the age the individual is able to start
saving money. Then we need to find where the
models are equal. Solving these two equations
together:

~25a% +2400a — 30700 = 160a + 7840
25a% —=2240a + 38540 = 0

2240+ \/ (2240)* — 4(25)(38540)
4= 2(25)

a0 2240++/1163600
50

g= 2240+1078.7

50

2240+1078.7 2240-1078.7

a=—"———" or aq=—————
50 50

or a=23.2

a=664

Since x is the age to start saving, it makes sense
that the answer is approximate at age 23.

%n(n —3) =65
n(n —3) =130
n*=3n-130=0
(n—l3)(n+10) =0
n=13 or n=-10
Since the number of sides cannot be negative, we

discard the negative value. A polygon with 65
diagonals will have 13 sides.

%n(n—3)=80
n(n—3):160
n? =3n-160=0
a=1,b=-3,c=-160

_35(-3)° ~4(1)(-160) 3+ /646
2(1) 2
Neither solution is an integer, so there is no
polygon that has 80 diagonals.
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117. The roots of a quadratic equation are

—b—~b* —4ac —b+~b* —4ac

N=—— and Nn=—

—b—~\b*>—4ac -b+b*—4dac
X +x, = 22 + "

_—b—\/b2—4ac—b+\/b2—4ac

- 2a

_—2b

T 2a

__b

T a

118. The roots of a quadratic equation are

—b—~b* —4ac ~b+~b —4ac
=————F——andxy,=—"_-—""—
2a 2a
—b—~\b* —4ac || -b+~b* —4ac
T 2a 2a
2
2 2
(=) ‘(“b ‘4“0) b —b +4ac
(2a)’ 4a®
_ dac
44*
_<
a

119. In order to have one repeated solution, we need
the discriminant to be 0.

b* —4ac=0
1> —4(k)(k)=0
1-4k* =0
4k* =1
1
k* =—
4

1

k=4+/|-

li

k:% or k:—%

120. In order to have one repeated solution, we need
the discriminant to be 0.

85

121.

122.

Section 1.2: Quadratic Equations

b*—4ac=0

(k) ~4(1)(4) =0

k> -16=0

(k-4)(k+4)=0
k=4 or k=-4

For ax* +bx+c=0:

‘= —b+b? —4ac

2a

For ax* —-bx+c=0:

b+ (—b)2 —4ac
2a

:_(—biMJ

2a

X =

For ax*> +bx+c=0:

—b—b* —4ac —b+b* —4ac
xl =2— and x2 :2—
a a

For cx? +bx+a=0:

. =B’ —4(c)(a)  —p—~p? —dac

'xl: =

2¢ 2¢
—b—\Jb? —4ac_—b+/b* —4ac

2c —b++/b* —4ac

b? —(b2 —4ac) dac
2c(—b+\/b2 —4ac) 20(—b+\/b2 —4ac)
__ 2a
~b+~/b* —4ac
1
Tx

Copyright © 2025 Pearson Education, Inc.



Chapter 1: Equations and Inequalities

and The first equation has the solution set {1}
. b+’ —4(c)(a) —p+b? —dac while the second equation has no solutions.
_x2 = =
2 2 125. Answers will vary. Methods may include the
_—b+v b*> —4ac —b- b*> —4ac quadratic formula, completing the square,
2¢ _b-~b? —4ac graphing, etc.
b2 (b —4 126. Answers will vary. Knowing the discriminant
_ _( B ac) _ 4ac allows us to know how many real solutions the
2c(—b— b2 —4ac) Zc(—b— b2 —4ac) equation will have.

127. Answers will vary. One possibility:
__ 2a Two distinct: x> —3x—-18=0
~b—~b* —4ac One repeated: x* —14x+49=0
:L Noreal: x> +x+4=0
X
128. Answers will vary.
123. Ifx = original width and y = original length, then

xy=lorx= 1 . The ratio of side lengths is
Y

X= Lz . Folding along the longest side results .
y oy Section 1.3
. 1 y ..
in sides of length x :; and £} whose ratio is 1. Integers: {_3’ 0}
Y o, Rationals: {—3,0,2}
2_Y >
1 2
; 2. True; the set of real numbers consists of all

. . . rational and irrational numbers.
Equating the ratios gives

1y 3.3 243
V2 2443 2443 2-43
y

o ()

1B =

X = % = 7 m. 4-3
124. a. x*=9 and x=3 are not equivalent
because they do not have the same solution 4
set. In the first equation we can also have
x=-3.
5

. real; imaginary; imaginary unit

. False; the conjugate of 2+5i is 2-5i.

b. x=+/9 and x =3 are equivalent because
5o q 6. True; the set of real numbers is a subset of the set
9=3. of complex numbers.

2
¢. (x-1)(x-2)=(x-1)" and x-2=x-1 are 7. False; if 2—3i is a solution of a quadratic

not equivalent because they do not have the equation with real coefficients, then its
same solution set. conjugate, 2+ 3i, is also a solution.
8. b
86
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Section 1.3: Complex Numbers; Quadratic Equations in the Complex Number System

9. a 55, 10 _ 10 3+d4i_ 30+40i
1. o T 3-4i 3-4i 344 9412i—12i—16
' _ 30+40i _ 30+40i
11. (2-3)+(6+8)=(2+6)+(-3+8)i =8+5i 9-16(-1) 25
:24_@1'
12. (4+5)+(—8+2))=(4+(-8)+(5+2)i 25 25
5°5
13. (3+20)—(4—4i)=(-3-4)+(2—(-4)i
( )= )_(_7+6,) =4 s, 13 _ 13 5412
- ! " 5-12i 5-12i 5+12i
14. (3-4i)—(-3—4i) = (3—(=3)) +(—4—(-4))i - 65+156¢
640i=6 25+ 60i — 60i —144i*
__65+156i _ 65+156i
15. (2-5i)—(8+6i)=(2-8)+(-5-6)i 25-144(-1) 169
=—6-11i _6 156,
“169 169"
16. (—8+4i)—(2—2i) = (-8=2)+(4—(=2))i _5 .12,
=—10+6i 13 13
. . . .2
17. 32-6i)=6-18i g7, 2HE_2+0 —i =20
i i - 2
18. —4(2+8i)=-8-32i _Z2-(D) _1-2i
(=D 1
19. -3i(7+6i)=—21i—18i* = -21i—18(~1)
=18-21i b, 27i_2-ii_2i-i’
C2i 0 =20 o2
20. 3i(-3+4i)=—9i+12i* = -9i +12(—1) = —12-9i C2i—(-1)_1+2i 1

T 2D 2 2
21. (3—4i)(2+i)=6+3i—8i —4i°

=6—5i—4(-1) s, O=i_6-i 1-i _6-6i—i+i’
=10-5i A T T
_6-Ti+(=) _5-7i _5 7.
22. (5+3i)(2-i)=10-5i+6i—3i" 1= 2 2 2
=10+i-3(-1)
134+ 30 243i 2430 1+i_242i+3i+3
to1-i 1-i 1+i 1+i—i—i°
23. (=5-i)(=5+i)=25-5i+5i—i _ 2450431 _ 145 _ 1,5,
=25-(-1) 1-(-1) 2 2
=26 ,
o . 31. l+£i 1oL ﬁi NER
24, (=3+0)B+i)=-9-3i+3i+i 2 2 4 " (2)| 2 4
:_9+(_1) =l+£i+é(_l)=_l+£i
=-10 472 4 22

87
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2 -4 .2
1 ﬁ—li 3, B 1,10 46. 2i*(1+i%) =2(1)(1+(=1)=2(0)=0
12 2 4 2 \27) 4 4 3 2
.8 .6 4 .2_ 2 2 2 2
=§—£i+l(—1):l—£i 47. i +i0—i =i —(l)+(l)+(l)+l
4 2 4 2 2 =(=D*+ (=D +(=)* -1
, , =1-1+1-1
33. A+ =1+2i+i" =1+2i+(-1)=2i 0
34, (1-i) =1-2i+i* =1-2i+(-1)=-2i 3 2
=9 D 48. 1T+ 4 wi= () i () i i
35, %= == () i ()M = (D i (1) i ()i
=—iti—iti
7 —
36. M =(2) =(-1)7 =1 =0
49. [-4=2i
37 o=l 1 _ 1
: T20 T 220 T 4:2410
i) 50. -9 =3
1 1,
GO 51. J—25=5i
s 11 11 ,
38. i _iT3_i22+1_i22-i_(i2)“~i 52. /-64 =8i
1L 1 1 ¢ _ & _; 53. 12 =iv4-3 = 243

e e

54. 18 =i\9-2 =32
55. =200 =ix/100-2 = 10/2i
56. \—45 =i\9-5 =35

3
39. i6—5:(z’2) —5=(=1P-5=-1-5=-6
40. 4+ =4+i%i=4+(-Di=4-i

41. 6i° —4i° =3 (6-4i%)

=i -i(6-4(-1))=—-1-i(10)=—10i 57. «/(3+4i)(4i—3)=\/12i—9+16i2—12i
= J-9+16(-1)
42. 47 =27 +1=4i"-i-2i" +1 _ 53
=4(-1)i-2(-1)+1 ,
— 4it2+1 =
=34 58. J(4+3)(3i-4) =12i—16+9> —12i
43. (1+i) =(1+)A+D)(A+i) = (1+2i+i*)(1+1) = J-16+9(-1)
=(1+2i-1D(A+i)=2i(1+i) :\/_725
=2i+2i* =2i+2(-1) =5i
=-2+2i

44. Gi)* +1=81* +1=81(1)+1=82
45. 71+ =i"(1+(-1)=i"(0)=0

88
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59.

60.

61.

62.

63.

64.

65.

Section 1.3: Complex Numbers; Quadratic Equations in the Complex Number System

X +4=0
x*=-4
x=+/-4
x=%2i
The solution set is {-2i, 2i}.

X’ —4=0
(x+2)(x-2)=0
x=-2orx=2

The solution set is {-2, 2}.

x2-16=0
(x+4)(x-4)=0
x=-4 or x=4

The solution set is {—4, 4}.

X +25=0

x?=-25

—25 =451

The solution set is {—5i, 5i}.

x=x=

¥} —6x+13=0
a=1,b=-6,c=13,

b* —4ac = (—6)* —4(1)(13) =36-52 =16

(016 6+4i
B 2(1) 2
The solution set is {3—2i,3+2i}.

X 3+2i

X’ +4x+8=0
a=1,b=4,c=8
b* —4dac =4* -4(1)(8) =16-32=-16
x_—4i\/—16_—4i4i_
o2 2
The solution set is {—2—2i, —2+2i}.

—-2+2i

x2—6x+10=0
a=1,b=-6,c=10

b* —4ac = (-6)* —4(1)(10) =36 -40 = —4
-4 642
2(1) 2
The solution set is {3—i,3+i}.

89

66.

67.

68.

69.

70.

X2 =2x+5=0
a=1,b=-2,c=5

b* —4ac =(-2)* —4()(5)=4-20=-16

_—(=2)ty-16 2+4i
B 2(1) o2
The solution set is {1—24,1+2i} .

1+2i

25x* —10x+2=0

a=25b=-10,c=2

b* —4ac = (—10)* —4(25)(2) =100 —200 = —100

e ~(~10)£+/~100 1010 Ny
B 50 50 57Ss

The solution set is l—li, l+li .
55755

10x% +6x+1=0
a=10,b=6,c=1

b* —4ac = 6> —4(10)(1) =36 -40=—4

—6+—4 _—6+2i 3 1.
2100 20

"0 10
13 1.

The soluti ti
e solution set is 0" 10" "T0t10°

5x% +1=2x

5x2—2x+1=0
a=5b=-2,c=1

b2 —dac =(-2) —4(5)(1)=4-20=-16

x:—(—z)i\/—m _2%4i 1,2,
2(5) 10 575
) (1 2.1 2
The solut tis {——=i, —+=i}.
€ Solution s¢ 18{5 51,5 51}
13x? +1=6x
13x2 —6x+1=0

a=13,b=-6,c=1

b* —4ac = (—6)* —4(13)(1) =36-52=—-16

x:—(—6)im:6i4i: 3,2,
2(13) 26 13713

2.3 2.

3 BB B

The solution set is
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Chapter 1: Equations and Inequalities

71.

72.

73.

74.

X +x+1=0 75. x* =16
a=1b=1c=1, x*=16=0
b* —4ac=1*—4)(1)=1-4=-3 (x2_4)(x2+4):0
—1++/= 1+ P
o123 1_\/§l=—li£i (x=2)(x+2)(x* +4) =0
2(1) 2 272
_ _ 2 _
The solution set is —l—ﬁ' —l ﬁz x72=0or a2 =0 o +4=0
2 22T x=2 or x=-2 or x*=—4
x=2or x=-2 or x:ix/z:irzi
-x+1=0 The solution set is {-2, 2,-2i, 2i}.
a=1,b=-1,c=1
b* —4ac = (-1)* —4()(1)=1-4=-3 76. xt=1
G VSV B VTR GNEE ~1=0
2(1) 2 272 (xz_l)( )=
. (1 V31 B,
Th lut t ———'—— x=Dx+D(x>+1)=0
€ solution Set 1S {2 2 2 2 } ( )( )( )
x—1=0 or x+1=0 or x> +1=0
X —64=0 x=1or x=-1or x*=-1

(x—4)(x2+4x+16)=0
x—4=0=>x=4

or x> +4x+16=0
a=1,b=4,c=16

b* —4ac = 4> —4(1)(16) =16 — 64 = —48

—4+:/-48 —4+43i

T2y 2
The solution set is {4, -2— 2\/§i,
X +27=0

(x+3)(x2—3x+9):0
x+3=0=>x=-3

or x> =3x+9=0
a=1,b=-3,c=9

x=1lor x=-1or x=i\/——=ii
The solution set is {—1,1,—i, i}.

77 x*+13x*+36=0
(x2 +9)(x2 +4) =0

¥ +9=0 or x*+4=0

223 *=-9 or X’ =—4
—2+2«/§i}. xzix/j or x:i\/j
x=%3i or x=12i

The solution set is {—3i, 3,21, 2i}.

78. Xt 4332 -4=0
<x2 —1)(x2 +4):0

(x—l)(x+1)(x2+4)=0

b? —4ac = (-3)" ~4(1)(9) =9-36 =27 x=1=0 or x+1=0 or x> +4=0
_(3EJ-27 32330 3 343, x=lor x=-lor x’=—4
2() 2 2 2 x=1or x=-1or x=1J—4=12i
The solution set is {_3,%_§ ’% #z} The solution set is {—1,1,-2i, 2i}.

79. 3x*-3x+4=0
a=3,b=-3,c=4

b* —4ac = (-3)* —4(3)(4) =9—-48 = -39
The equation has two complex solutions that are
conjugates of each other.

90
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80.

81.

82.

83.

84.

8s.

86.

87.

88.

89.

Section 1.3: Complex Numbers; Quadratic Equations in the Complex Number System

2x* —4x+1=0
a=2,b=—-4,c=1

b* —4ac = (-4)* —4(2)1)=16-8 =38

The equation has two unequal real number
solutions.

2x* +3x =4

2x* +3x-4=0
a=2,b=3,c=-4

b* —4ac=3>—4(2)(-4)=9+32=41
The equation has two unequal real solutions.

¥ +6=2x

2 -2x+6=0
a=1,b=-2,¢=6

b* —4ac = (-2)* —4(1)(6) = 4 —24 =20
The equation has two complex solutions that are
conjugates of each other.

9x? —12x+4=0
a=9,b=-12,c=4

b* —4ac = (-12)* —4(9)(4) =144 —-144=0
The equation has a repeated real solution.
4x* +12x+9=0

a=4,b=12,c=9

b* —4ac =12* —4(4)(9) =144-144=0

The equation has a repeated real solution.

The other solution is 2+3i =2—31.
The other solution is 4—i = 4 +i.
z+z=3-4i+3-4i=3-4i+3+4i=6

w—v_t/=8+3i—(m>
= 8+3i—(8-3i)
=8+3i—8+3i
=0+6i=6i

z-7 = (3—4)(3-4i)
= (3—4i)(3+4i)
=9+12i—12i—16i*
=9-16(-1)=25

90. z—-w=3-4i—(8+3i)
3483
=-5-7i
==5+7i

o1 Z=K=18+1=18+1.3+41

I 3-4i 3—4i 3+4i

_ 54+72i+3i+4i°  54+75i-4
9+12i—12i —16i* 9+16

504750

=2+3i

The impedance is 2+ 3i ohms.
1 11 . 1 (4-3)+(2+1i)
VA v Zy 240 4-30 (2+0)(4-30)
_ 6-2i . 6-2i 6-2i
8—6i+4i—3i" 8-2i+3 11-2i

92.

1
=—+
Z

_11-2i _11-2i 6+2i
6-2i 6-2i 6+2i
_66+22i—12i—4i>  66+10i+4

So, Z

C36+12i—12i—4i*  36+4
704100 7 1.
= =—+4—i

40 4 4

The total impedance is %+%i ohms.

93. z+Z=(a+bi)+(a+bi)
=a+bi+ta->bi
=2a

z—Z=a+bi—(a+bi)
=a+bi—(a-bi)
=a+bi—a+bi
=2bi

94. z—a+bi=a—bi=a+bi=z

95. z+w=(a+bi)+(c+di)
=(a+c)+(b+d)i
=(a+c)—(b+d)i
=(a-bi)+(c—di)

=a+bi+c+di

=Z+w

91
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Chapter 1: Equations and Inequalities

96. z-w=(a+bi)-(c+di)

=ac+adi+bci+bdi*
=(ac—bd)+(ad +bc)i
=(ac—bd)—(ad +bc)i

z-w=a+bi-c+di
=(a-bi)c—di)
=ac—adi—bci+bdi*
=(ac—-bd)—(ad +bc)i

—(a—bi)2

a* +2abi + (bi)* = —(az ~Dabi+ (bi)z)

97. (a+bi) =

a® +2abi +b*i* = —(a2 —2abi+b2i2)

a’ +2abi—b* = —a* + 2abi + b*
a’ —b* =—(a* -b*)
2(a*-b*)=0

a*=b* >b=1=a
Any complex number of the form a+ ai or
a—ai will work.

98. Let uz%/i in x>+2=0 sothat x> +u° =0.
Then, (x+u)(x* —ux+u*)=0. From the first

factor we find x = —u = —3/5 . From the second
factor, use the quadratic formula to get

C—(w) (w41’
B 2-1
uf f ff

u+~-3u’ _u,

2 27
The solution set is:

{ff ff}

99, (x+5)(y—5)=(x+y)* let u=x+5 (so
x=u-5and v=y-5s0o y=v+5.
Substituting gives uv = (u +v)* or

u® +uv+v? =0 which is quadratic in u. Using
the quadratic formula gives
~ v+ =412 _ —vi|v|\/—3
- 2-1 B 2
is a real number, ¥ must also be a real number.

. Since x

92

This is only possible if v = 0 which then makes u
=0(. Therefore, x=0-5=-5 and
y=0+5=5,50 x—y=-5-5=-10

100 - 102. Answers will vary.

103. Answers will vary. A complex number is the
sum or difference of two numbers (real and
imaginary parts of the complex number) just as a
binomial is the sum or difference of two
monomial terms. We multiply two binomials by
using the FOIL method, an approach we can also
use to multiply two complex numbers.

104. Although the set of real numbers is a subset of
the set of complex numbers, not all rules that
work in the real number system can be used in
the larger complex number system. The rule that
allows us to write the product of two square
roots as the square root of the product only
works in the real number system. That is,

\/; \/E = \/E only when \/Z and \/Z are real

numbers. In the complex number system we
must first convert the radicals to complex form.

In this case this means we need to write /-9 as
V-1-9 = \/§ . \/—7 = 3i. Then we can multiply to
get -9 y-9 =3i-3i =9i* =9(~1)=-9.

Section 1.4

1. True
2. (3/;)3 =x
3. 6x°—2x7 =2x" (3x-1)

4. False; you can also use the Quadratic Formula or
completing the square.

quadratic in form
True

a

@ N 2

C
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9.

10.

11.

12.

13.

14.

Section 1.4: Radical Equations; Equations Quadratic in Form; Factorable Equations

Jar—1=1
(\/2r—1)2 =12
2-1=1
2=2

t=1

Check: \2()-1=+1=1

The solution set is {1}.

Pt+rd=2
2
(\/3t + 4) =22
3t+4=4
3t=0
t=0
Check: 3(0)+4 =4 =2
The solution set is {0}.

Bi+4=-6

Since the principal square root is never negative,
the equation has no real solution.

N5t+3=-2

Since the principal square root is never negative,
the equation has no real solution.

J1-2x-3=0
J1-2x =3
3
(\3/1—2x) =3
1-2x=27
—2x=26
x=-13
Check: J1-2(-13)-3=27-3=0

The solution set is {—13}.

J1-2x-1=0
$N-2x=1
3
(r=2x) =1
1-2x=1
-2x=0
x=0
Check: J1-2(0)-1=1-1=0
The solution set is {0}.

93

15.

16.

17.

18.

U +2x =-1
5
(\5/x2 +2x) = (—1)5
w2 +2x=-1
X +2x+1=0
(x+l)2 =0
x+1=0

x=-1
Check: §/(-1)’ +2(-1) =31-2=¥-1=-1

The solution set is {—1}.

Yx? +16 :\/g
4
(4x2+16) :(\/5)4
x2+16=25
x> =9
x=13

Check —3: /(-3) +16 =9 +16 =25 =15
Check 3: §(3)* +16 =49+16 =425 =5

The solution set is {-3,3}.

x=8/x
() =(s5)
x? = 64x
x> —64x=0
x(x—64) =0
x=0 or x=64
Check 0: 0=80
0=0
The solution set is {0,64} .

x:3\/;
(5 = (5]
x? =9x
x2-9x=0
x(x=9)=0
x=0 or x=9

Check 64: 64 =864
64 = 64
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Chapter 1: Equations and Inequalities

Check 0: 0=3v/0  Check9: 9=39 22. x=2-x—1
2
0=0 9=9 xzz(zJﬁ)
The solution set is {0,9} . 5
x =4(-x-1)
2
19.  JI5-2x=x i X' =-4x-4
2 +4x+4=0
(\/15—2x) =x° * * )
(x+2)" =0
15-2x = x? x=-2

x*+2x-15=0
(x+5)(x-3)=0
x=-50r x=3
Check —5: /15-2(=5) =25 =5% -5
Check 3: +f15-2(3) =+/9=3=3 23. VP —x—4=x+2

Disregard x = —5 as extraneous.
The solution set is {3}. (

Check: —2=2,-(-2)-1
-2#2
The equation has no real solution.

2 2
x° —x—4) =(x+2)

x'—x—4=x+4x+4

20. VI2-x=x —8=5x
(\/12—)6)2=x2 —§:x
5

12-x=x>

8 2
X +x-12=0 Check: (_Ej _

(x+4)(x—3)=0

|
W | co
~—
|
N
Il
|
W | oo
~—
+
S

x=—4or x=3 ﬁ+§_4:g
25 5 5
Check —4: 12— (-4) =16 =4 = -4 T 2
Check 3: 12-3=9=3=3 255
Disregard x = —4 as extraneous. 2_2
The solution set is {3}. 55
The solution set is {—§}
21. x=2vx-1 5
2
2
X =(2vx-1
( ) 24, 3-x+x?=x-2
x* =4(x—1) )2 5
2 odc_4a (V3—x+x ) =(x-2)
X —4x+4=0 3—x+x’=x"—4x+4
(x—2)>=0 3x=1
x=2 x:l
Check: 2=2v2-1 3
_ 2
2,_2 ) Check: 3—(lj+(lj 2(1)—2
The solution set is {2}. 3 3 3
1 1 5
oy =2
379773

Since the principal square root is always a non-
negative number; x = % does not check.

Therefore this equation has no real solution.

94
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Section 1.4: Radical Equations; Equations Quadratic in Form; Factorable Equations

25. 3+3x+1=x 28. Vl=-x—-3=x+2
V3x+1=x-3 Vl-x=x+5
2 2
(V3x+1) = (x-3)? (\/l—x) = (x+5)>
3x+1=x*—6x+9 1-x=x>+10x+25
0=x*-9x+8 0=x’+11x+24
0=(x—1)(x—28) 0=(x+3)(x+8)
x=1or x=8 x=-3 or x=-8
Check 1: 3+3()+1=3+/4=5=1 Check —3: \1-(-3)-3=-3+2—>-1=-1
Check 8: 3++/3(8)+1=3+25=8=8 Check -8 JI—(-8)-3=-8+2—>0=-6
Discard x =1 as extraneous. Discard x = —8 as extraneous.
The solution set is {8}. The solution set is {-3}.
26. 2++12-2x=x 29. 3x-5-x+7=2
NVI2-2x=x-2 N3 x=5=24++x+7
2 2 2
(Viz=2x) =(x-2) (V3x=5) =(2+x+7)
12-2x=x>—4x+4 3x—5=4+4Jx+7 +x+7
0=x*-2x-8 2x—16=4/x+7
_ - 2
(x+2)(x-4)=0 (2x-16)" = (4/x+7)

x=-2 or x=4
4x* —64x+256 =16(x +7)

Check —2: 2+{12-2(=2) =2+V16 =6 % -2 4x” —64x+256 =16x+112
Check 4: 2+./12-2(4) =2+~/4 =4=4 Ax? —R0x+144 = 0

Discard x = —2 as extraneous.

2 p—
The solution set is {4}. x"=20x+36=0

(x=2)(x—18)=0

27. J3(x+10)-4=x x=2 or x=18

Px+10) = x+4 Check 2: \3(2)=5-2+7

2
(VBG+10)) = (x+4)? -9 =1-3=-2%2
3x+30= x> +8x+16 Check 18: /3(18)—5 —+/18+7

0=x>+5x—14 =49 -25=7-5=2=2
0=(x+7)(x-2) Discard x =2 as extraneous.
x=-7 or x=2 The solution set is {18}.

Check —7: \3(-7+10)—4=~/9 —4=—1% -7
Check 2: \32+10)—4=+/36-4=2=2

Discard x = —7 as extraneous.
The solution set is {2}.
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Chapter 1: Equations and Inequalities

30. V3x+7+Vx+2=1

V3x+7 =1-/x+2
(537 = (=52

3x+7=1-2Jx+2+x+2

2x+4=-2Jx+2
—x—2=+x+2

2
(—x—2)? =(\/x+2)
X +4x+4=x+2
x> +3x+2=0

(x+D)(x+2)=0
x=-1or x=-2

Check —1: \f3(=1)+7 ++~1+2
=Va+1=2+1=3%1
Check —2: \[3(=2)+7 +-2+2

=VI+J0=1+0=1=1

Discard x =—1 as extraneous.
The solution set is {—2}.

31, Bx+l-/x-1=2
V3x+1=2++x-1
(e51) = (2]

3x+1=4+4/x—1+x-1
2x-2=4x—-1
(2x-2) :(m/ﬁ)2
4x* —8x+4=16(x—1)
x*—2x+1=4x-4
x*—6x+5=0

(x-D(x-5)=0
x=1or x=5

Check 1: \/W—\/ﬁ
=Ja-Jo=2-0=2=2

Check 5: W—m
=\16-4=4-2=2=2

The solution set is {1,5} .

33.

32, V2x4+3-x+1=1

V2x+3 =1++/x+1
(\/7_x+3)2 =(1+\/ﬁ)2

2x+3:1+2«/ﬁ+x+1
x+1=2x+1
(x+1)? =(2\/ﬁ)2
x*+2x+1=4(x+1)
X +2x+1=4x+4
x*=2x-3=0

(x+1)(x-3)=0
x=-1or x=3

Check —1: 2(=1)+3 —+/-1+1
=V1-Jo=1-0=1=1

Check 3: \/2(3)7+3—\/3?
=J9-J4=3-2=1=1

The solution set is {-1,3} .

V3-2x =x
(\/3—2&)2 = (V)
3-2Vx=x
2Jx=x-3
(-2Vx) = (x-3)
4x=x"—6x+9
0=x—-10x+9

O:(x—l)(x—9)
x=1 or x=9

1=1
Discard x =9 as extraneous.
The solution set is {1}.
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Section 1.4: Radical Equations; Equations Quadratic in Form; Factorable Equations

34, 10+3Vx =Vx 37 (5x-2)" =2
2 3
(\/10+3\/}) :(J})Z ((5x—2)l/3) =(2y
10+3Vx =x 5x—52:i§0
X =
3Wx=x-10 vo2
(3v) =(x-10y Check: (5(2)-2)"" =83 =2
9y = x* —20x +100 The solution set is {2}.
0=x"-29x+100 38 (2x+1) =1
0=(x—4)(x-25) e \
x=4 or x=25 ((2x+1) ) =(-1)
Check 4: Check 25: 2x+1=-1
V10434 =4 V1043425 =425 2x=—?
J10+32=2 J10+35=5 S s
Check: (2(-1)+1) " =(-1)" =-1
Vie=2 V25 =5
422 s_5s The solution set is {—1}.
Discard x =4 as extraneous. s
The solution set is {25}. 39. (x2 +9) =5
2
35 (3x+1)"7 =4 ((x2+9)1/2) =(s)°
2
((x+1)"2) = (4y P +9=25
3x+1=16 x> =16
3x=15 x=1+16 =14
1/2
x=5 Check —4: ((—4)*+9) ~ =257 =5

Check: (3(5)+1)1/2 =16"? =4

) 1/2 s
e Check 4: ((4) +9) =252 =5
The solution set is {5}.

The solution set is {—4,4} .

36.  (3x-5)""=2
1/2\? 2 40. (x*-16)" =9
((3x=35)") =(2)
2
3x—5=4 ((x2_16)1/2) :(9)2
3x=9
;3 x> ~16=81
2
1/2 x° =97
Check: (3(3)-5)" " =4"2=2 =497

1/2

Check —/97 : ((—@)2—16j =812 =9

The solution set is {3}.

1/2

2
Check /97 : ((\/ﬁ) —16) =81"2 =9
The solution set is {—\/ﬁ ,\/ﬁ } .
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Chapter 1: Equations and Inequalities

41, 2352 =0 47. x*+7x° -8=0
e, (o) 10
¥2=0 or x-3=0 X 48=0 orx’-1=0

x=0 or x=3 ¥ =-8 or =1

Check 0: 0°'2-3.0"2=0-0=0
Check 3: 3%2-3.3"2 =3/3-3/3=0
The solution set is {0,3} .

x=-2 or x=1
The solution set is {—2,1}.

o o 48.  x*-7x -8=0

x1/4(x1/2—9):0 (x3—8)(x3+1):0

3 3
240 or 229 x—=8=0 or x’+1=0

x=0 x =81 x3:8 or x3=—1
Check 0: 0*4-9.0"*=0-0=0 x=2 or x=-1
Check 81: 8134 —-9.814 =27-27=0 The solution set is {—1,2}.

The solution set is {0,81} . 49. (x+2)2 +7(x+2)412=0

43, xt=5x2+4=0 Let u:x+2,sothatu2=(x+2)2.
(x2_4)(x2_1):0 W +Tu+12=0
x*—4=0 or x’-1=0 (u+3)(u+4)=0
x=%2 or x==%I1 u+3=0 or u+4=0

The solution set is {-2,—1,1,2}. u=-3 or u=-4

2-— 2--4
4. x*—10x+25=0 ¥+2=-3 or x+

-5 -6
(xz - 5)(x2 B 5) =0 Thexsolutionosfet is {x—6, -5}.

x*=5=0
x=15 50. (2x+5)° —(2x+5)-6=0
The solution set is {_ﬁ,ﬁ} Letu =2x+5 so that u? =(2x+5)2.
2
—u—6=0
45. 6x*-5x1-1=0 ”; ! o
u=3)(u+2)=
(6x2+1)(x2—1):0 ( )( )
s 5 u—-3=0 or u+2=0
6x +i:0 or x —21=0 u=3 or u=-2
6x"=—-lor x"=I 26+5=3 or 2x+5=-2
Not real or x ==l 7
The solution set is {—1,1}. x=-1 or x=—o
46. 2t —5x2-12=0 The solution set is {—%,—1}.
(227 +3)(x* -4) =0
2
320320 or x40 51, (4x-9)" —10(4x—9)+25=0
2%x2=-3 or x*=4 Let u=4x-9 so that u’ =(4x—9)2.
Notreal or x=%2

The solution set is {—2, 2}.
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Section 1.4: Radical Equations; Equations Quadratic in Form; Factorable Equations

ur —10u+25=0 3u+2=0 or u+l1=0
(u=5)" =0 w=-2 or u=-1
u=>=0 1 2 or 1 1
u=5 y 3 y
4x-9=5 yzg or y=2
4x=14 S
7 The solution set is {—,2}.
P 3
2
The solution set is {%} 55. x—4x/x=0

x(1-4Vx) =0

2
2. (2-x) +(2-2)-20=0 120 or 1-4E=0

Let u=2—x sothat u’ =(2—x)2. 1=4\/;

W2 +u-20=0 1=Vx
(u+5)(u—4):O (%)2:(\/;)2
u+5=0 or u-4=0 1

=X
u=-5 or u=4
2-x=-5 or 2-x=4 S
x=7 or x=-2 x=0 0_4(0)\/620
The solution set is {-2,7}. 0=0
| ()=
53. 2(s+1)" —5(s+1)=3 %_4(%)&):0
Let u =s+1 so that u22(5+1)2_ L_l_g
2u* —5u=3 0=0
2 _

2u”—5u-3=0 The solution set is {0, i}
(2u+1)(u—3)=0 16
2u+1=0 or u-3=0 56. x+8/x=0

u:—% or u=3 8vx = —x

2 2
s+1:—% or s+1=3 (8\/;) =(—x)
3 64x = x*
s=—7 or s=2 0=x?—64x
e soluti ) 3 O=x(x—64)
The solution set is {—5, } v=0 or x=64
Check: x=0: 0+8V0=0
54. 3(1-y) +5(1-y)+2=0 e \g—o
_1_ 2 _(1_v)? -
Let u=1-y sothat u” =(1-y)". =64 644864 =0
3u? +5u+2=0 64+64 %0

(Bu+2)(u+1)=0 The solution set is {0} .
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57. x++/x =20 60. z'/? -4/ 4+4=0
Let u=+/x so that u® =x. Let u=z"* sothat u? =22,
u® +u=20 W —4du+4=0
W +u-20=0 (u-2)*=0
(u+5)(u—4)=0 u—-2=0
u+5=0 or u—-4=0 u=2
u=-5 or u=4 4 _9
Jr==5 or +Jx=4 z=16
not possible or  x=16 Check: 16'2 -4(16)"* +4=0
Check: 16++/16 =20 4-8+4=0
16+4=20 0=0
The solution set is {16} . The solution set is {16} .
58. x+/x=6 61. X234 4220
Let u=~/x sothat u®=nx. Let u=x"* sothat u” = x"2.
W ru=6 u? =3u+2=0
W Hu—-6=0 (u=2)(u—-1)=0
(u+3)(u—2):0 u=2 or u=l1
u+3=0 or u-2=0 =2 or =1
u=-3 or u="2 x=16 or x=1
Vr=-3or Jx=2 Che;liw: 162 -3(16)"* +2=0
not possible or x=4
4-6+2=0
Check: 4+4=6 0=0
4+2=6 x=1: 1"2-3(1)"* +2=0
The solution set is {4} . —34920
0=0

59. /2 -2/"*41=0

The solution set is {1,161} .
Let u=¢"* sothat u®=¢"2. { }

w’ =2u+1=0 62. 4x'"2-9x"* 4+4=0
(u—l)2 =0 Let u=x"* sothat u? =x"2.
u=1=0 4 —9u+4=0
u=1 I Sk V9’ —4(d@) _ 94417
M4 =1 2(4) 8
t=1 x1/4:9i\/ﬁ
Check: 12 -2(1)"* +1=0 5
1-241=0 x:[%:ﬁ]
0=0

The solution set is {1} .
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4 2
(9+17) 0=u’—5u+6
Check x—( 2 j : 0=(u—3)(u—2)
/5 A2 /i N u=3 or u=2
4[{%817]} _9((9+817J] vao 223 or a2
x:i\/g or x:i\/i
2
4(9+g/ﬁj _9(9+g/ﬁj+4:0 Check:
2
: =3 4fs(—3) 6=
(9+«/ﬁ) 9+ 17
49| T #4=0 45 6=—3

o =3

+\/1_2 ++/17
64(4(9 647) _9[9 fj+4}(o)(64) c= 3 {5(V3) —6 =3

4
2 15-6=+3
4(9+\V17) =72(9+417)+256 =0
(9417 =72(9++17) B-vi
4(81+1817 +17)-72(9++/17)+256 =0 NG
324+72«/ﬁ+68—064f(§)—72«/ﬁ+256:0 =3 {5(B) —6=2
4 Y10-6 =—
Check x = 9-V17) . 10-6--2
A T Ya=-2
a2 a4 — . 4 2_ =
917 917 x=2: {5(V2) —e=12
4 -9 +4=0
8 8 10-6 =2
2 Hq =
FEE AR AT Va=2
. - e T4 L2 =2
The solution set is {~/2,+/3}.
4(81-18V17 +17)-72(9-17) +256 = 0 e solution setis {/2.3]
32472417 + 68— 648+ 7217 +256 = 0 64, a5
0=O 4
4 4 V4-5 2) =x*
N CENTAN TN T ( )
The solution set is s . ) 4
8 8 4-5x"=x
0=x"+5x" -4
63. VYsx?-6=x Let u =x> sothat u? =x".
4 — 2 _
(m) _ O=u"+5u—4
5452 —4(1)(—4)  —5+/41
5x%—6=x" u= 2 = 5
0=x"-5x+6 2__5J_r\/ﬁ
Let u=x> sothat u” =x". v T 2
—5+/41
e
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Since —5—/41 < 0, x= i,/_S_Tm is not real.

—5++/41
2

Since x is a fourth root, x =—

not real. Therefore, we have only one possible

solution to check: x = ,/_5+T\/ﬁ :

Check x = _5+Tm :

2
44—5(i /—5+2\/H] _ _5+2\/ﬂ

‘\‘/4_5[_52@] :\/_54.@

2

4/8—5(—5+Jﬁ) [5+val
2 V2

i/33—5\/5 _\/—5+\/ﬂ
2 2

i/66—10\/ﬂ _\/—5+\/ﬂ
4 B 2

2

4
4(_5+\/ﬂ)2 —5++/41
 — T2

\/—5+2Jﬁ _ \/—5 +2\/ﬂ

The solution set is { _5+Tm} .

d25—10ﬁ+41 :\/—5+\/ﬂ

65. x> +3x+Vx*+3x=6

Let u=+/x>+3x sothat u? =x*+3x.

u+u==6
W Hu—-6=0
(u+3)(u—2):0

66.

u=-3 or u=2

VX2 +3x=-3 or x> +3x =2
Not possible or X +3x=4
X +3x-4=0

(x+4)(x—1)=0
x=—-4 or x=1
Check x=-4:

(—4)" +3(—4)+(—4) +3(-4) =6
16-12+16-12 =6

16—-12+/4=6
6=6

Check x=1:
(1) +3(1)+4(1)* +3(1) =6
1+3+/1+3=6
4+J4=6

6=6
The solution set is {—4, 1}.

x2=3x-x*-3x=2

Let u=+/x>—3x sothat u?=x*—-3x.

ut—u=2
u' —u-2=0
(u+1)(u—2):0
u=-1 or u=2
Vx*=3x=-1 or x*-3x=2
Not possible or ¥ —3x=4
x*=3x-4=0
(x—4)(x+1)=0
x=4 or x=-1
Check x=4:
(4)” =3(4)—(4)’ -3(4) =16-12-4
=4-2=2
Check x=-1:
(—1)" =3(=1)=y(=1)° =3(-1) =1+3-4
=4-2=2

The solution set is {1, 4}.
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7. 1 - 1 ) Chec}k: | 1
(x+1)° x+l x=2 + ~12
1 1Y t ) G
Let u=—— so that u? :(—j .
x+1 x+1 1 4 1 —12
2 _ 1) (-1}
u - =u+2 (16) ( 4)
W —u-2=0 16-4=12
(u+1)(u—2)=0 12=12
u=-1 or u=2 4 1 1
x=>: + =12
1 1 374 V2 (4
—_ = — = 4
x+1 ! or x+1 2 (3 ) (3 )
l=—x—-1or  1=2x+2 1 _
_ _ mm"
x==-2 or 2x=1 (9 (3)
x=—% 9+3=12
12=12
Check: The solution set is {%,%}
1 1
x=-2 ———= +2 , 4,
(—2+1)° 2+l 69. 3x2-7x"'-6=0
1=—1+2 Let u=x" sothat u? =x7>.
1=1 3u? —Tu—-6=0
x:_%: 11 . 11 +2 (Bu+2)(u-3)=0
(_§+1) (_§+1) u=—§ or u=3
4=2
2 x = _2 or x'=3
4=4 3
. a1 N 2\™! -l _
The solution set is { 2, 2}. (x 1) :(_Ej or (x 1) :(3) 1
3 1
68. — 12 =y o *=3
(x—l) x-1
5 Check:
__ L 2 (1L _3.5(3) (L3 e
Let u=—— sothat u _(x_lj. x= 2.3( 2) 7( 2) 6=0
W ru=12 3(%)—7(—%)—6:0
u+u-12=0 4 14
—+—=-6=0
(u+4)(u=3)=0 373
u=-4 or u=3 0=0
1 1 BN A
ﬁ——4 or ﬁ_:; x—g 3(§j —7(3) -6=0
l=-4x+4 or 1=3x-3 3(9)—7(3)—6:0
4x=3 or 4=3x 27-21-6=0
_3 _4 0=0
x=7 or x=3

. . 31
The solut tis (—=,=.
e solution se 15{ 2,3}
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-2 -1 _ _ _a_
70. 2x 3x1 4=0 o Check x= =3 Jﬁz
Let u=x sothat u” =x"". 8
2 —3u—-4=0 2(_3_\/5]'2_3(_3_\/5}’1_ .
_(3) (=32 —4(2)(—4) 341 8 s
- 2(2) 4
5 64 _3[ 8 )_
:3+;/H or u:3—;r/ﬂ (_3_\/5)2 _3_\/ﬂ
,1_3+\/H ,1_3—\/ﬂ 2
¥ = or  x= 2(64)—3(8)(—3—\/5)—4(—3_\/5) -
()" - 34441 or (x7)' 3-Va1 )" 128472+ 2441 ~4(9+ 641 +41) = 0
4 4
128+ 72+ 2441 -36-24/41 164 =0
4 (3-4m or ot 3+41 0=0
3+/41(3-+/41 3-/41\3++/41 -
. [3-41 34441
12— 441 12 + 441 The solution set is , .
_ - 41 8 8
32 )
—3++/41 341
TR T3 71, 2x*°P —5x"?—3=0
_3+\/ﬂ Let u=x"? sothat u® =x*">.
Check Xx=—pg— 2% —5u—3=0
5 3441 3 34441 40 (2u+1)(u=3)=0
8 - 8 o u:—l or u=3
2
64 8 vz _ 1 13 _
2 - _3( j_ -0 x 7 or x 3
(—3+\/ﬂ) 3++/41 3 v 3
1/3 1/3 3
) (x ):(—5) or (x ):(3)
2(64)-3(8)(-3+/41)-4(-3+/41) =0
1
128+72-244/41 - 4(9 - 6+/41 +41) =0 ¥=-g o x=27
128+ 72 -24+/41-36+24/41 164 =0 . N NG
0=0 Check x=—g 2(—§j —5(——) -3=0

2/3

Check x=27: 2(27)"° -5(27)

2(9)-5(3)-
18-15-
3-

The solution set is {—%,27} .
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72. 3x*345x23-2=0

2/3 4/3

Let u=x so that u? =x*3.
3l +5u-2=0

(3u—1)(u+2)=0

u :% or u=-2
23 _% or JETE BN
3
(x2/3)3 = (%j or (x2/3)3 =( 2)3

=
8]
Il
|i—‘
S
|
oo

or X =

=

Il

+ N

23

)
S8

=]

)

-

]

a

o

=N

4/3
Check: 3| + 1 +5 L/L -2=0
7 27

|
S}
Il
(=]

N Wl Wk

|

S NN
Il

o o O

2
% %
=1
(V+2) +3(v+2j 0

2

v 2 v
that = .
v+2 so that u (v+2j

Let u=

u* +3u =10
W +3u—-10=0
(u+5)(u—2):O
u=-5 or u=2
v = — or v =
v+2 v+2
v=-5v-10 or v=2v+4
V=—§ or v=—4
2
5 -3 3(‘?)
Check v=—=: 3 + =10

w
|

W | W
&)
|
| o

N—
+

[\

0o
9 3
25-15=10
10=10
2
_ 3(—4
Check v=—4:( 4 )+ ( ) =10
—-4+2)  (-4)+2
16 -12
Dy 00
i 2
4+6=10
10=10

The solution set is {—4,—%}.

2
74. (Lj - 6(LJ+16
y-1 y-1

2
Let u:L so that u° :(Lj .
-1 y—1
w? =6u+16
W —6u—-16=0

(u+2)(u=8)=0

3y=2 or —-T7y=-8
Y=3 y=5
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75.

76.

‘w\l\)
|5}

Check y =§ :

Il
(@)}
[S]1\S)

|
GI—

A A O—|on

Il
N

Check y = 0 :

[ee)
| ‘\]\OO
—_
~—
[\S]
I
N
Fﬂm

I
—_

N—
+
—_
(o))

)
3|

7N\
&R
Ne——

1
49
64 =48+16

64 = 64

. .28
The solut tis (=,—.
e solution set is {3,7}

X —9x=0

x(x2—9)=0

x(x—3)(x+3):0
x=0 or x-3=0 x+3=0

x=3 x=-3
The solution set is {-3,0,3}.

x=0 x=1
The solution set is {-1,0,1} .

W
|
—_
I
N
W
| W
—_

Il

=)
7\
3| o
N—
N——0

+

—

o)

+
[
(@)}

~—

Il
N
|
[\
~
+
—_
(@)}

+
(o))

77.

78.

79.

80.

81.

The solution set is {0,%} .

x> =4
¥ —4x> =0
363(362 —4)=O

x3(x—2)(x+2)=0

x=0 or x—=2=0 or x+2=0
x=0 x=2

The solution set is {-2,0,2}.

x=-2

¥ +x-20x=0
x(x2 +x—20):0
x(x+5)(x—4)=0

x=0 or x+5=0

x=-5

or x—4=0
x=4

The solution set is {-5,0,4} .

X +6x2-Tx=0
x(x2 +6x—7):0
x(x+7)(x—1):0
x=0 or x+7=0

x=-7

or x—1=0

x=1

The solution set is {-7,0,1} .

P4xt-x-1=0

X (x+1)-1(x+1)=0

(x+1)(x*~1)=0
(x+1)(x—l)(x+l):O
x+1=0 or x-1=0

x=-1 x=1
The solution set is {-1,1} .
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83.

84.

85.

86.

Section 1.4: Radical Equations; Equations Quadratic in Form; Factorable Equations

P Haxt —x-4=0 87. 3(x—3)"+9(x-3)* =0
X (x+4)-1(x+4)=0 3(x=3)[1+3(x=3)]=0
(x+4)(x*~1)=0 3(x-3)"(1+3x-9)=0
% _
(x+4)(x=1)(x+1)=0 3(x=3)"(Bx-8)=0
x+4=0 or x-1=0 or x+1=0 3(x=3)"=0 or 3x-8=0
x=—4 x=1 x=-1 (x=3)" =0 3x=8
The solution set is {—4,—1,1}. x=3=0 x:§
x=3 3
X’ —3x2 —16x+48=0 ‘ (8
s The solution set is {—,3;.
x (x—3)—16(x—3)=0 3
-3)(x* ~16)=0 88. 4x+2) —(x+2)" =0
(x—3)( 4)(x+4)=0 (x+2)[4—(x+2)*]=0
x—3=0 or x—4=0 or x+4=0 (x+2)_3[4—(x2+4x+4)]=0
x=3 x=4 x=-4

(x+2)7°[4-x" —4x—-4)]=0

The solution set is {—4,3,4} .
(x+2)7(=x* —4x)=0

X =3x—x+3=0 (x+2) > x(-x—4)=0
x2(x—3)—l(x—3)=0 (x+2)°=0 or x=0 or —x—4=0
x=3)(x*-1)=0 ;zo —x=4
( )( ) (x+2)° x=—4
(x 3)( )(x+l) 0 no solution
x-3=0 or x-1=0 or x+1=0 The solution set is {—4,0} .
x=3 x=1 x=-1

The solution set is {—l, 1,3} . 39, x(x2 —3x)”3 +2(x2 —3x)4/3 0o

) 5 1/3
2x% —3x% =0 (x2—3x) |:x+2(x2—3xﬂ=0
A _
x*(2-3x)=0 ) 1/3
, x°=3x x+2x*—6x)=0
x'=0 or 2-3x=0 ( ) )
1/3
x=0 —3x=-2 (x2—3x) (2x2—5x):0
2
=3 1/3
5 (x2—3x) =0 or 2x*-5x=0
The solution set is {0’5}' 3520 or 24’ —5r—0
x(x=3)=0 or x(2x-5)=0
4x'—x=0 5
- x?) =0 x=0o0r x=3 or x=0 orx=>
=0 or 4-x*=0 The solution set is {0,%,3}.
1, =4
o . x* =4
no solution
x=32

The solution set is {-2,2} .
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90. 3x(x’ +2x)”2 - +2x)3/2 -0

(x+2¢) " [3x-2(x*+2x)]=0

0

(¥ +2x) 7 (3x-2x* ~4)
(¥ +2x) " (222 =x) =0

(¥ +2x) =0 or—22-x=0
¥ +2x=0 or 2x*+x=0

x(x+2)=0  or x(2x+1)=0

x=0or x=-2 or x=0 or x:—%

Check x=0:
3-0(0° +2-0)”2 -2(0? +2-0)3/2 =0
3.0(0)1/2 _2(0)3/2 -0
0=0
Check x=-2:
3-2)((-2) + 2(—2))”2 ~2((2)° +2(-2))

3/2

3/2

=0

3(-2)(4-4)"" -2(4-4)
3(_2)(0)1/2 _2(0)3/2
3(-2)(0)-2(0) =
Check x=—-1:
SO 2] {7 e2) =0

Not real
The solution set is {-2, 0}.

91. x—4x"?+2=0

1/2 2

Let u=x so that u? = x2.
u> —4u+2=0

108

92.

LAV’ -40)2)
2
_4xB 4522, 5

2
2 2
u:2+\/5 or u:2—\/5
x”2=2+\/§ or x”2:2—\/§

(2 =(2442) or (+2) =(2-42)
x=<2+«/§)2 or x:(Z—«/E)Z
Check x:(2+x/5)2:
(2+ﬁ)2—4(2+ﬁ)+2:0
4+4J2+2-8-442+2=0
0=0
Check x:(2—x/5)2:

2
(2-v2) -4(2-+2)+2=0
4-42+2-8+4/2+2=0

0=0
The solution set is

{(2—\/5)2, (2+J§)2}z{0.34, 11.66} .

PP raxP12=0

1/3 2/3

Let u=x so that u? =x
W +4u+2=0
A 47 -4(1)(2)
- 2(1)
:—4ix/§:—4i2\/§:_2i_\/§
2 2
u:—2+x/§ or u:—2—\/§
2-2

=242 or x"?=

x:(—2+\/§)3 or x:(—Z—\/E)3

3

Check x=(-2++2)
((—2+\/§)3) +4((—2+\/§)3)
(—2+ﬁ)2+4(—2+ﬁ)+2:o

4-42+42-8+4J2+2=0
0=0

1/3
+2=0
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3

Check x=(-2-+2)
((_2—\/5)3) +4((—2—ﬁ)3) +2=0
(—2—ﬁ)z+4(—2—ﬁ)+2:0

4+4J2+2-8-42+2=0
0=0

The solution set is

{(_2_ﬁ)3 , (-z+ﬁ)3} ~{~39.80, ~0.20}.

93. x4+x/§x2—3=0

Let u=x? sothat u?=x*.

u? +\3u—-3=0
2
RCE (v3) ~4()(-3) 45
‘s 2(1) T2
—3+4/15 —3-415
R R
I AN
X=— or x'=————
2 2
N YR N e C R/ E)
2 2
Not real
Check x= M:

2

[,/#J +\/§[ ﬂ} ~3=0
[—_\/3;\/3T+ﬁ[__\/§;\/§]_3:0

3—2\/§\/E+15+\/§<_\/§)+\/§\/E_3
4

=0
2

18—ZJE+—3+2JE_3:0
9-V45 3445 5,

2 2
9-V45-3+45 5,
2
3-3=0
0=0
Check x =— ﬁ;\/ﬁ

109

(]
(S5 [ o
3—2\/§jﬁ+15+ﬁ<“ﬁ)2+ﬁ\/g_3:o
18—iﬁ+—3+2m_3:o

9-45 34445

2 2
9-V4s-3+45 .,
— 3=
3-3=0
0=0
The solution set is
_\/_\/g'f'\/ﬁ \/_\/g'f'\/g z{—l 03 103}
> , 2 .03, 1.03}.
9. x*+2x2-2=0
Let u=x> sothat u? =x".
u2+\/§u—2:0
2
2+ (\/5) -4(1)(-2) _J2+410
u= =
2(1) >

NN -0
e RV TR ;S T
2

Not real
Check x:,/@:
[,/—‘ Z;MJ +J§[ _—ﬁ;ﬂ} ~2=0

(SBR[ 2

12-220 24420 , _,

4 2
6—\/%—2+x/%_2_0
— 2=
2-2=0
0=0
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Check x=— M

2

Nz W= e

(5 {50

~2=0

12—2456+—2+Jﬂi_2:0

2
6-v20-2+320 ,_ o
2
2-2=0
0=0
The solution set is
{_J‘ngdﬂi J‘Jzzdﬂi}zpn93,a9n.

95, 7r(1+t)2 =7+1+t

Let u=1+¢ so that u? :(1+t)2.

7Z'Lt2 =7T+u

P —u—-7=0

e o E o R s B ER B

2(r) 27
1+1+47°
l+t=—"—"""
2
TR S RV
2
[ 2
Check ¢t =-1 +M:
2
2
- 1+1+47° __”+1+41+4n2
27 2
L 12 1+47° +1+47° _”+1+J1+4ﬁ2
4r* - 2z
2+2N1+47° +47° 277 +1++1+47°
4 - 2
14V1+47% +272°  27% +1+1+ 477
2 27
/ 2
Check ¢ = —1+#:
T

2
L 1= 1+ 477 _ﬂ+1—1+4ﬁ
2r 2w

1-241+47% +1+472 1-+1+472
V4 =7+
4r? 2z

2-2\1+4z> +4z°  27x° +1-1+47n°

4 2
1-N1+4x% +22° 27 +1-~1+47°
2 2

The solution set is

_ 2 / 2
{—1+1 1+4rx _1+1+ 1+47z}

2z ’ 2z
~{-185, 0.17}.

96. 7[(1+r)2:2+7r(1+r)
Let u=1+7r sothat u> :(1+r)2.

mu? =2+ 7u

aut—gu—-2=0

_ ()’ +4m)(-2)
" 2(m)

_ TNt 87

2z

_ TNt 487

2

rtNTE 487

2

1+r

r=—-1+

[ 2
Check r = —l+w:

2r

2
7{7r+\/7z2+87rJ _2+7{7z+\/ﬂz+8ﬂ

2w 2w

. 72 +2aNn + 8w + 7 +8x Py z+n’ +8x
Az* 2z
27z2+271'\/71'2+87z'+87z'_2+71'+\/7z'2+87z
4z B 2
Nt +8x+4 A+x+n+8x
2 - 2
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Section 1.4: Radical Equations; Equations Quadratic in Form; Factorable Equations

5a° —45a =-2a* +18

7Z'—\/7Z'2+87Z" 99.

Check r=-1+
2z 5a’ +2a° —45a—-18=0
7N’ +87 2_2+ 7 -~ +8% a2(5a+2)—9(5a+2):0
d 2r e 2r )
(a*-9)(sa+2)=0
7* - 2aNnt + 8z + 7t + 87 | x -~ +8%
4 an? =24m (a—3)(a+3)(5a+2):0
) B 3 a-3=0 or a+3=0 or 5a+2=0

2 —2ﬂ\/Z”+8ﬁ+8ﬁ:2+ﬁ—\/7; +8r 223 13 5q<—2
7[—\/7[2+87[+4_4+7r—\/7r2+87r a:—%
2 B 2 5

The solution set is

{_1+7r—\/7r2+87z _1+7r+\/7r2+87z}
2r ’ 2

~{-1.44, 0.4},

The solution set is {—3,—%,3} .

100. 328 —12z=-522+20
3224522 -122-20=0

2(3z+5)-4(3z+5)=0
97. 3x%+7x-20=0 2*(32+5)-4(3z+5)

(3x=5)(x+4)=0
3x=5=0 or x+4=0

(22—4)(3z+5)=o
(z-2)(z+2)(3z+5)=0

3x=5 x=—-4 z=2=0 or z+2=0 3z+5=0
5 z=2 z=-2 3z=-5
x==
3 5
z=——
3

The solution set is {—4,%}. s
The solution set is {—2,—5,2} .

98. 2x’>—13x+21=0

(2x-7)(x-3)=0

2x=7=0 or x-3=0
2x=17 x=3

7

x=—

2

The solution set is {%,3} .

111

101. 4(w=3)=w+3
4w—-12 =w+3
3w=15
w=35
The solution set is {5} .

102. 6(k+3)-2k =12

6k +18—2k =12
4k =—6

PR

2

The solution set is {—%} .
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Chapter 1: Equations and Inequalities

v ¥V oy 105. 2x+5-x=1
103. + =8
v+1 v+1 N2x+5=x+1
2
Let u :Ll . Rewrite the equation: (\/2x+5) = (x+1)2
v+
u? +2u=8 2x+5=x"+2x+1
W +2u—8=0 ¥ =4=0
(u=2)(u+4)=0 (¥=2)(x+2)=0
u=2 or u=-4 x=2 or x=-2
Go back in terms of v and solve: Check:
_1322 or _XT=_4 2(-2)+5-(-2)=1 [2(2)+5-(2)=1
v+ v+
v=2v+2 v=—4v—-4 JI+2:1 J§—2=1
—-v=2 Sv=—4 . .39&1 1=1T
v 4 The solution set is {2} .
V=—§
4 106. V3x+1-2x=-6
The solution set is {—2,—§} . Srtl=2x-6
2
2 (Vax+1) =(2x-6)
104, | 2| -8 4 2
: y-1 y-1 3x+1=4x"-24x+36
v 4x* =27x+35=0
Let u =—— . Rewrite the equation:
y—1 (4x—7)(x—5)=0
u? —6u="7 4x-7=0 or x-5=0
ut—6u—-7=0 4x =17 x=5
(u=7)(u+1)=0 x==
u=7 or u=-1
Check:
Go back in terms of y and solve: 607 ;
Yy _4 or 2 3(Zj+1—2(zj=—6 3(5)+1-2(5)=-6
y-1 y-1 4-10=-6
y=Ty-7 y=-y+l 3. T__¢ 6T
-6y =-7 2y =1 2 2
7 1 -1#-6
y= 3 y= 3 The solution set is {5} .
. R
The solution set is >l 107. 32 +6m = —1

3m? +6m+1=0
a=3,b=6,c=1

112
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Section 1.4: Radical Equations; Equations Quadratic in Form; Factorable Equations

_—6i,/62—4(3)(1) 624 110. Y4-3x" =x

2(3) 6 4-3x* =x*
_—622J6 _-3+\6 x+3x% -4=0
6 3 (x2—1)(x2+4)=0
The solution set is _3_\/7,_3+\/6. x¥*=1=0 or x*+4=0
3 3 ) )
x" =1 x =-4
108, 4y°-8y=3 =+ :;)lr?;n
u
4y’ -8y-3=0 Check:
a=4,b=-8,c=-3 Ya-307 =443 Ha—3¢1? =443
2
—(8)=4(-8) -4(4)(-3) _4fi=1 —4fl=1-1
2(4) The solution set is {1} .
84112 8447 2447
8 8 2 111. K -k=12
J— 2— — =
The solution set is 2 \/7’2+\/7 . ke —k=12=0
2 2 (k—4)(k+3):0
k=4 or k=-3
109. Y5’ -6 =x x+3 _, or X3 _ 5
552 —6=x" x=3 x-3
‘s 60 x+3=4x-12 or x+3=-3x+9
XX H0= 3x=15 or  4x=6
(x2—2)(x2—3)=0 6 3
, , x=5 or =475
¥ -2=0 or x*=3=0 Neither of these values causes a denominator to
x=2 x2=3 | n | 3
,so0t ti tis (=, 5}.
x:iﬁ x=i\/§ equal zero, so the solution set is {2 }
Check:
2
4’5(\/5)2—624’5(2)—6 112. k= =3k =28
k*=3k-28=0
=34 =42
I \/_ (k+4)(k—7)=0
52 -6 = 45(2)-6 k=4 o k=7
=Ya=\22-2 x+3:_4 or x+3 _
4' 2 :4¢ — x—4 x—4
5(\/5) 6 (3)-6 x+3=—4x+16 or x+3=7x-28
:%:ﬁ S5x=13 or —6x =-31
4\15(_\/5)2_6:4\/5(3)_6 x:£=2.6 or x=2z5.17
N P y ¢

Neither of these values causes a denominator to

13 g}

The solution set is {\/E’\/g} : equal zero, so the solution set is {?, at

113
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Chapter 1: Equations and Inequalities

Js s

113. Solve the equation AL

4 1100
s s o,
1004 470
s s
(1100)(1100+T_4J:(O)(“OO)
5 +275s —4400 = 0
Let u :\/;, so that u? =s.
u® +275u—4400 = 0
~275%[275 — 4(1)(-4400)
u =
2
 —275+493,225
- 2
u~15.1638 or u ~ —-290.1638

Since u =+/s , it must be positive, so
s=u® ~(15.1638)" ~229.94

The distance to the water's surface is
approximately 229.94 feet.

[7172
114. T=1% L
25

Let T=4 and H =10, and solve for L.

_JLa0p?
4={=5
4=34L

(4)* =(44L)4
256 = 4L

64=1L
The crushing load is 64 tons.

/l
115. T =2n 3

Let T =16.5 and solve for /.

4.

2
I= 32(16—'5j ~2207
2

The length was approximately 220.7 feet.

116. Bx+5-Jx-2=+/x+3
(J3x+5—Jx—2)2=(Jx+3)2

3x+5-2,/(3x+5)(x—-2) +(x—2)=x+3

4x+3-2,/(3x+5)(x—2) =x+3

24/3x* —x—10 =3x

4(3x2—x—10):9x2

3x? —4x-40=0
4+)(-4)* - 4(3)(-40)
o 6
444496 4+4431
6 6
44431
6
_ 242431
3

Since x > 2, the negative solution is extraneous.

2+2\/§}
— [

The solution set is {

114
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Section 1.4: Radical Equations; Equations Quadratic in Form; Factorable Equations

117.
V=7 -10+18 =2
4
(413/\/x—7—10 +18J =(2)'

FWr=7-10+18=16
(=710 ()

Jx-7-10=-8
2 2
( x—7) =(2)
x-7=4
x=11
The solution set is {11} 120.
118. 1207 +3x7 =13x0 121.
12670 4337 —13x70 = 0 122

x%o(lzx—mx% +3)=0

Y =0=x=0
To solve 12x—13x” +3=0, let u =x"
Then 12u* =13u+3=0
(4u-3)Bu-1)=0

u=x%=%or xyzé
el oL
16 9

. . 1
The solution set is {O’%’§}
119. 204282’ +27=0
2D +1)=0
(z+3)(2* =32+ 9)(z+1)(z> —z+1)=0
z+3=0 or z+1=0
z=-3 or z=-1

115

123.

a=1,b=-3,c=9

_—(3)=J(3) -4(1)(9)
2
_ 344227 _34343i
2 2
Also,

a=1,b=-1,c=1

~(=1)=y(=1)° -4
2

1273 1+3i

_3_
2 2

X =

The soluti tis 4-3,-1, ,
e solution se 15{ > >

1+3i 313\/51}

Answers will vary. One example:vx+1=—-1.

Answers will vary. One example: x — Jx-2=0.

. Answers will vary.

Mya did not check her solutions and included the
extraneous solution, x =—1.

J2x+3-x=0
J2x+3=x
(V2ee3) =
2x+3=x7
x*-2x-3=0

(x=3)(x+1)=0

x=3 or x=-1

Check:
2(3)+3-3=0 2(-1)+3-(-1)=0
J9-3=0 Ji+1=0
3-3=0 1+1=0
0=0T 2#0

The solution set is 3} .
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Chapter 1: Equations and Inequalities

Section 1.5

10.

11.
12.

13.

14.

15.

16.

17.

18.

False.
closed interval
multiplication properties (for inequalities)

True. This follows from the addition property
for inequalities.

True. This follows from the addition property
for inequalities.

True;. This follows from the multiplication
property for inequalities.

False. Since both sides of the inequality are
being divided by a negative number, the sense,
or direction, of the inequality must be reversed.

Thatis, 452
C C

True

False; either or both endpoints could be any real
number.

d

C

Interval: [0,2]
Inequality: 0<x <2

Interval: (—1,2)
Inequality: —1<x<?2

Interval: [2,00)

Inequality: x> 2

Interval: (—o0,0]
Inequality: x<0

Interval: [0,3)
Inequality: 0 <x <3

Interval: (—1,1]

Inequality: —1<x<1

19.

20.

21.

a.

3<5
3+3<5+3
6<8
3<5
3-5<5-5
-2<0
3<5
3(3)<3(5)
9<15
3<5
2(3)>-2(5)
—-6>-10

2>1
2+3>1+3
5>4
2>1
2-5>1-5
-3>-4
2>1
3(2)>3(1)
6>3
2>1
—2(2)<-2(1)
—4<-2

4>-3
4+3>-343
7>0
4>-3
4-5>-3-5
-1>-8
4>-13
3(4)>3(-3)
12>-9
4>-3
—2(4)<-2(-3)
—8<6
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Section 1.5: Solving Inequalities

22. a. -3>-5 26. (-1, 5)
_3+3>_5+3 } } \1\(:) : : : :)5 = =
0>-2
ae 27. [4,6
b- 3> [=)===[:)=====
-3-5>-5-5
0 4 6
-8>-10
28. (-2,0)
¢ 3> e+
3(-3)>3(-9) 2 0
-9>-15 29. [-3,)
d. -3>-5 >
2(-3)<-2(-5) 3
6<10
30. (—o,5]
23. 2. 2x+l<2 —
2x+1+3<2+3 0 5
2x+4<5 31 (—(13—4)
b.22)1c+51<§5 _—
x+1-5<2- -4 0
2x-4<-3 2. (1)
. (1,00
¢ <2 >
3(2x+1)<3(2) 0 1
bx+3<6 33, 2<x<5
d. 2x+1<2 1 1 | | | I T | | | |
T T T T T T T 1 T T T
-2(2x+1)>-2(2) 0 2 5
—4x-2>-4 34, 1l<x<?2
| | | | | A L) | | |
24. a. 1-2x>5 IR
1-2x+3>5+3
4-2x>8 35. 4<x<3
ya |
b. 1-2x>5 —4 3
1-2x-5>5-5
—4-2%x>0 36. 0<x<l1 . N
| | | Il Il Il l l l
c. 1_2x>5 T T T (|)_I ) I }1 T T T
3(1-2x)>3(5) 37 154
3=6x>15 —————————>
d. 1-2x>5 0 4
—2(1-2x)<-2(5) 38. x<2
2+4x<-10 ———tt1
0 2
25. [0, 4]
——— 1 39. x<-3
0 4 ———
-3 0

117
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Chapter 1: Equations and Inequalities

40. x>-8

-
8

41. If x<5,thenx-5<0.
42. If x<—4,thenx+4<0.
43. Ifx>-4,thenx+4>0.
44. If x> 6,thenx—6> 0.
45. If x > -4, then 3x > -12.
46. If x <3, then 2x <6.

47. If x> 6, then —2x <—12.
48. Ifx>-2,then —4x<8.
49. If x>5,then —4x < -20.
50. If x <-4, then —3x2>12.
51. If 8x > 40, then x > 5.

52. If3x<12,thenx<4.

53. If —%xs3, then x > —6.
54. If —%x>1, then x < —4.
1 1
55. If 0<5<x, then0<—<§
X

56. 0<—-4<x, then }4£ <0

==

57. —-5<x<0, then l<L<O
x =5

58. 0<x<10, then0<iSl
10 «x

59.

60.

61.

62.

63.

64.

118

x+1<5
x+1-1<5-1
x<4
{x|x<4} or (—»o, 4)
———t—t——t———
0 4

x—6<1
x—-6+6<1+6
x<7

The solution set is {x| x< 7} or (-, 7).

3-5x<-7
—5x<-10
x>2

The solution set is {x| x> 2} or[2, ).

T

$Sim ml

2-3x<5
—-3x<3
x=-1
The solution set is {x| X2 —1} or [—1, ).

Attt
-1 0

3x=7>2
3x>9
x>3

The solution set is {x| x> 3} or (3,).

—
0 3

2x+5>1

2x > -4

x>-2

The solution set is {x| x> —2} or (-2, ).

R A s e e S
-2 0
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Section 1.5: Solving Inequalities

65. 3x—-123+x 70. 8—4(2—x)<-2x
2x >4 8§—-8+4x<-2x
x=>2 4x <-2x
The solution set is {x|x22} or[2,®). 6x<0
1 x<0
0 2 The solution set is {x|x£0} or (=, 0].
66. 2x-2>3+x ——
x=5 0
The solution set is {x|x25} or [5, o). 1
et Tl gl d) e s
0 5 1
—x—-2>x+8
67. —2(x+3)<8 2
-2x-6<8 —%x>10
-2x<14 x< =20
x>=7 . .
The solution set is {x| x< —20} or (-, —20).
Thesolutlonsetls{x|x>—7}or(—7,oo). ———
—— ettt 20 0
=7 0
1
68. —3(1-x)<12 72. 3x+4>2(x-2)
-3+3x<12 Ayad 1 2
3x<15 XT3y
x<5 Ix+12>x-2
The solution set is {x|x<5} or (-, 5). 8x>—14
—— x>-1
0 5 4
. . 7 7
69. 4-3(1-x)<3 The solution set is 4 x X>—or (_Z’OO)
- <
4-3+3x<3 i >
3x+1<3 _1 -1 0
3x<2 !
2 X X
=3 73. Z=>1-=
T3 2574
2x>4-
The solution set is | x xsg or —oo,g . o x
3 3 3x>4
——t—tt 1 4
3

The solution set is {x

xZ%} or {%,oo).

.
L Y L R o
4
3

119
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Chapter 1: Equations and Inequalities

X X 2x-1
74, =22+ 79. -3 0
3°°7% <7 °
2x>12+x -12<2x-1<0
x>12 -11<2x<1
The solution set is {x| x> 12} or [12,0). 11 1
——<x<=
e - 2 2
0 12 . . 11 1
The solution set is x—?<x<5 or
75. 0<3x-7<5
7<3x<12 Ly
7 2°2
—<XS4 | [y | | | | 1) | | .
3 T 1 — 1 1 T 1 1 1
_n 0L
The solution set is{ %<x£4} or (%,4] 2 2
¢ 3 80. 0<>t2_ 4
7 4
3 0<3x+2<8
-2<3x<6
76. 4<2x+2<10 )
2<2x<8 —§<x<2
1<x<4 N ut ) ) 5 ) 5
The solution set is {x|1<x <4} or [1,4]. The solution setis | x| =3 <x <2 or (_3’ )
| | I | | | | | | | [ A L L L Y 1 1
T | — — | T T T T T T 1 T T T L i T T
0 1 4 _2 0 2
3
77. —-5<4-3x<2 |
—-9<-3x<-2 81. 1<1—5x<4
2
32x2§ 0<—%x<3
The solution set is {x—3x23} or{gﬁ} 0>x>-6 or —6<x<0
The solution set is {x| —6<x< O} or (—6,0)
! ! [ L L 1 | | |
T T L1 T T LI | T T L | Lo L L L L | [
0 % 3 T T T ) T >
3 -6 0
78. -3<3-2x<9 82. 0<1_lx<1
—6<-2x<6 3
1
3>x>-3 —l<—§x<0
The solution set is {x|-3<x <3} or [-3,3]. 35x>0 or 0<x<3
—— The solution set is {x|0<x<3} or (0,3).
-3 0 3 R N AN N R VN R T N N
| | | AN 1 1 b | | | |
0 3

120
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Section 1.5: Solving Inequalities

x+2)(x=-3)>(x—-D(x+1) 87, l£x+1<g
2-x—6>x>-1 2 3 4
6<4x+4<9
—-x—-6>-1
2<4x<5
—-x>5 : s
x<-=5 ES)C<Z

The solution set is {x

l<x<§ or lé
2" 4 2°4)°

——
-5 0
1
(x=D(x+1)> (x=3)(x +4) 0 1 >
1> +x-12
“1>x-12 88. %<x7“s§
—x>-1 2<3x+3<4
x<Il ~1<3x<1
The solution set is {x| x <11} or (—oo,11). ! !
L L | | | —_— < —
—— |>= — 3<x 3
0 1 1 1 11
The solution set is {x ——<x£—} or (——,—]
X(4x+3) < 2x+1) 3 3 33
4x? +3x <4x* +4x+1 ———t—— ————
B _1 0 1
3x<4x+1 3 3
—x<1 .,
> 89. (4x+2) <0
. . 1
The solution setis {x| x> —1; or |-1, ). 0
Tt ——t—t————{ > 4x+2<0
-1 0 1
x<—§
x(9x—5) < Bx—1)*
9x2 —5x <9x% —6x+1 The solution set is {x x<—l} or (—oo,—%)
—Sx<—6x+1
Sx<—bx+ -
x<1 0 _1-1
The solution set is {x|x£1} or (—o0,1].
————1— 90. (2x-1)"'>0
0 1 1
>0
2x-1
Since 21 >0, this means 2x—1>0.
Therefore,
2x—-1>0
x>—=

2

121
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Chapter 1: Equations and Inequalities

91.

92.

The solution set is {x

x>l or l o0
2 2’ )

0

D= AR

(1-4x)" 27
1
1-4x
1-7(1-4x)
1-4x
—6+28x >0
1-4x
The zeros and values where the expression is

-720

20

undefined are x =2 andx =4

14 4
3 31 1

Interval (=0, | G5 7> ©)

Number 0 2 |

Chosen 100

4 2

Value of -6 3 -5
Conclusion | Negative | Positive | Negative

We want to know where f(x) >0, so the

solution set is { x| x22orx<t } or, using

3 1
14°4

the solution set because % is not in the domain
of f.

The solution set is [%,

interval notation, [ ). Note that % is not in

~—

1
1)

:I'.N:——\
PN =

2(3x+5)" <3
2
(Bx+59)
2+3(3x+5)
2(3x+5)
17+9x <
(Bx+5)
The zeros and values where the expression is
5

undefined are x = —% and x = -3

+3<0

<0

93.

94.

Interval | (—oo, —% (_%, _ %) (_%’ )
Number
Chosen -2 -1.7 0
Value of / 1 ~17 1?
Conclusion | Positive | Negative | Positive

We want to know where f(x) <0, so the
solution set is { x| x2-Torx< —%} or,

using interval notation, [-+1,~3). Note that
—3 is not in the solution set because 2 is not in

5
the domain of f.

The solution set is [—%,—%) )

L AY -
| 7 i
1 _5
9 3
0<£<§
x 5
0<g and 2<E
X x 5

Since 2 > 0, this means that x > 0. Therefore,
X

| | | | [T L L | |
T T T I l\ 1 1 1 1 1
3 10 4
3
4 2
0<—<=
x 3
0<i and i<g
X x 3

. 4 .
Since — > 0, this means that x > 0. Therefore,
X
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The solution set is {x| x> 6} or (6,0).

F——————f—t—t—tp>
0 6
-1 1
95. 0<(2x-4)" <3
11
0<% 22

0<

2 d <3

Since 7 ! 7 > 0, this means that 2x—4>0.
Therefore,
1 1
< _—
2x—-4 2
1 1
< J—
2(x-2) 2
2x-2) L] <oe-2)[ L
2(x—-2) 2
1<x-2
3<x

The solution set is {x| x> 3} or (3, ®).

| | |
1 1 1

0

WA

96. 0<(3x+6)" <%

1 1
<_
3x+6 3

L and L <l
3x+6 3x+6 3

0<

0<

! > 0, this means that 3x+6 >0 .
3x+6
Therefore,

Since

1 1
<_
3x+6 3
1 1

3(x+2) 3

3(x+2) [ 3(x1+ 2)) <3(x+2) (%)

1<x+2
-1<x

The solution set is {x| x> —1} or (-1, ).

N e e e EEm
-1 0

97.

98.

99.

100.

101.

102.

103.

Section 1.5: Solving Inequalities

If -1<x <1, then

—l+4<x+4<1+4
3<x+4<5

So,a=3and b =5.

If -3<x<2, then

-3-6<x-6<2-6
O<x-6<-4

So,a=-9 and b=-4.

If 2 < x <3, then

—4(2) < —4(x) < -4(3)
-12<—-4x<-8

So,a=-12 and b=-8.

If -4 <x<0,then

1 1 1

5(—4)<5(x) <5(0)
-2< %x <0

So,a=-2 and b=0.

If 0< x<4,then
2(0) < 2(x) < 2(4)
0<2x<8
0+3<2x+3<8+3
3<2x+3<11
So,a=3 and b=11.

If -3 < x < 3,then
-2(-3) > -2(x) > -2(3)
6>-2x>-6

6+1>-2x+1>-6+1
7>1-2x>-5
—S5<1-2x<7
So,a=-5 and b="7.

If -3 <x<0,then
—3+4<x+4<0+4

I<x+4<4
1 1
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Chapter 1: Equations and Inequalities

104. If 2 < x<4,then
2-6<x—-6<4-06

10s.

106.

107.

108.

109.

110.

111.

4 <x—-6<-2
1 1 1
_> —_—
4 x-6 2
..t 1
2 x-6 4

So,a:—E and b=——.

1 1
4

If 6 <3x<12,then
6 3x 12

3

3 3

2<x<4

22 <x?<4?
4<x*<16
So,a=4 and b=16.

If 0 <2x <6, then

0 2x 6

2 2 2

0<x<3

0% <x*<3?

0<x?<9

So,a=0 and b=9.

V3x+6

Weneed 3x+6>0
3x>-6
x=>-2

To the domain is {x|x > —2} or [-2, ).

V8+2x

Weneed 8+2x>0

2x>-8
x=>-4

To the domain is {x|x > —4} or [4, ).

21 <young adult's age < 30

40 < middle-aged < 60

a.

Let x = age at death.
x-30>522

x2>82.2
Therefore, the average life expectancy for a

30-year-old male in 2023 will be greater
than or equal to 82.2 years.

b. Letx = age at death.
x—302>55.8

x>858
Therefore, the average life expectancy for a
30-year-old female in 2023 will be greater
than or equal to 85.8 years.

c. By the given information, a female can
expect to live 85.8-82.2 =3.6 years longer.

112. V' =20T

80°< T <120°

o V o
80°< 20 <120
1600 <V <2400
The volume ranges from 1600 to 2400 cubic
centimeters, inclusive.

. Let P represent the selling price and C

represent the commission.

Calculating the commission:
C =45,000+0.25(P -900,000)

=45,000+0.25P —225,000
=0.25P-180,000

Calculate the commission range, given the price
range:
900,000 < P <1,100,000
0.25(900,000) < 0.25P <0.25(1,100,000)
225,000 <0.25P< 275,000

225,000-180,000 < 0.25P -180,000 < 275,000 —-180,000

45,000 < C<95,000

The agent's commission ranges from $45,000 to
$95,000, inclusive.

45,000 _ 5 05 =5% to —>290_ _ 086 =8.6%,
900,000 1,100,000
inclusive.

As a percent of selling price, the commission
ranges from 5% to 8.6%, inclusive.

. Let C represent the commission.

Calculate the commission range:
25+0.4(200) < C <£25+0.4(3000)
105<C <1225

The commissions are at least $105 and at most
$1225.
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115.

116.

117.

118.

119.

Let W = weekly wages and T = tax withheld.
Calculating the withholding tax range, given the
range of weekly wages:

500 <W <700
500-312.5<W -312.5<700-312.5
187.50 <W -312.5<387.5
0.12(187.5) < 0.12(W —312.5) < 0.12(387.5)
22.50<0.12(W —312.5)< 46.5
22.5+1100 < 0.12(W —312.5)+1100 < 46.5+1100
1122.50 < T <1146.50

The amount withheld varies from $1122.50 to
$1146.50, inclusive.

Let x represent the length of time you should
exercise on the last two days.
25+35+0+40+15+x =150
115+x=150
x=35
You will stay within the guidelines by exercising
from 35 minutes total on the last two days.

Let x represent the amount paid for international
minutes and y represent the number of
international minutes. The range of the bills is
$69.50 to $140.75. The rate plan is $60. Thus the
range of costs of the international minutes is:
9.50 < x <80.75 . The cost per min is $0.25.

950 8075

0.25 0.25

38<y <323

The minutes varies from 38 to 323 minutes,
inclusive.

Let C represent the amount paid for the fares. The
range of the fare is $20.93 to $40.44. of miles. The
number of miles is 23.

20.93 <23x <40.44

091<x<1.76

The cost per mile varies from $0.91 per mile to
$1.76 per mile, inclusive.

You have already consumed 40 grams of fat.

Let C represent the number of cookies. Then we

have the following equation:
40+8C <64

8C<24

C<3
You may eat up to 3 cookies and keep the total
fat content of your meal not more than 64g.

Section 1.5: Solving Inequalities

120. You have already consumed 730 calories. Let x
represent the number of apple sauce orders you
can eat. Then we have the following equation:
730+ 50x <830

50x <100

x<2
You may eat up to 2 orders of apple sauce and
keep your calories below or equal to 830.

121. a. Let T represent the score on the last test and
G represent the course grade.
Calculating the course grade and solving for
the last test:

G- 68+82+87+89+T
5
G- 326+T
5
5G=326+T
T =5G-326

Calculating the range of scores on the last
test, given the grade range:
80<G <90

400 <5G <450
74<5G-326<124

T4<T <124
To get a grade of B, you need at least a 74
on the fifth test.

b. Let T represent the score on the last test and
G represent the course grade.
Calculating the course grade and solving for
the last test:

G- 68+82+87+89+2T
B 6

G- 326+2T

6

163+T

G:

3
T=3G-163

Calculating the range of scores on the last
test, given the grade range:
80<G <90

240<3G <270
77<3G-163<107

77<T <107
To get a grade of B, you need at least a 77
on the fifth test.

125

Copyright © 2025 Pearson Education, Inc.



Chapter 1: Equations and Inequalities

122. Let T represent the test scores of the people in 1 1(1 1
thetop25% 127. F0r0<a<b, Z:E g‘i‘z
T >1.96(12)+100 =123.52 L 1(bs+
a
People in the top 2.5% will have test scores h T 5( o )h
greater than 123.52. Thatis, T >123.52 or
(123.52, ). lzl(bm)h
2\ ab
123. Since a<b, _ 2ab
a b a/b “a+b
> < 7 and > < >
a a a b a b b b hea= 2ab _a:2ab—a(a+b)
E+E<E+E and E+E<E+E a+b a+b
a+b d a+b b :2ab—a2—ab:ab—a2
2 an 2 < a+b a+b
So a<a+b<b. :M>O
’ a+b

Therefore, h>a .

124. From problem 123, a < a+b<b,so hb—h=b— 2ab :b(a+b)—2ab
a+b a+b
il a a+b :a+b_a:a+b—2a:b—a and ab+b2—-2ab b2 —ab
2 2 2 2 - a+b T a+b
a+b a+b 2b—a-b b-a b(b—-a)
d| b =b- = = . _
(’ 2 ] 2 2 2 avh O

a+b . . Therefore, h <b,and we have a <h <b.
Therefore, — is equidistant from a and b.

2
(geometric mean)® _ (\/E)

125. If 0 < a < b, then 128. Show that /= -=— -
5 5 arithmetic mean 1
ab>a*>0 and b*>ab>0 §(a+b)
2 2
(Vab) >a®>  and b >(ab) l:l(l+l
h 2\a b
\/E>a and b>«/£ 2 1 1 b4
a
Therefore, a <<Jab <b. Tt =
> h a b ab
+b h__ab
126. ShowthatJEJz . 2 a+b
2
b Jab =L (a-2dab +b) Ly ab (Vab)
2 2 ) a+b (l(a+b))
=%(\/Z—\/E) >0, since a # b. 2
Therefore, ~Jab < a;b ) 129, x—4<2y_3<Xtd

3x-12<6x-9<x+5
3x-12<6x-9 and 6x-9<x+5

-3<3x 5x<14
14

-1 <=
<x X )

126
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130.

131.

132.

133.

134.

Section 1.6: Equations and Inequalities Involving Absolute Value

This is equivalent to —1 < x < % . The solution

set, in interval notation, is (—1,%} .

The largest value of 2x* —3 occurs at the largest
value for |x| .

2<5-x<9

-3<-—x<4

—-4<x<3

3>2x>—-4or —4<x<3

The largest value for 2x* -3 is

2(-4)* -3=32-3=29.

Answers will vary

Answers will vary. One possibility:
No solution: 4x+6<2(x—5)+2x
One solution: 3x+5<2(x+3)+1<3(x+2)-1

Since x> >0, we have
x*+120+1
x*+12>1

Therefore, the expression x> +1 can never be
less than 5.

Answers will vary.

Section 1.6

1.

|-2|=2
True

{=5. 5}
{x|-5<x<5}
True

True

127

9. |3x|=15
3x=15 or 3x=-15

x=5o0or x=-5
The solution set is {-5, 5}.

10. |3x|=12
3x=12 or 3x=-12
x=4 or x=-4

The solution set is {4, 4}.

1. |2x+3|=5
2x+3=5 or 2x+3=-5
2x=2 or 2x=-8
x=1 or x=-4

The solution set is {4, 1}.

12. [3x-1]|=2
3x-1=2 or 3x-1=-2
3x=3 or 3x=-1
1
:1 = ——
X or X 3

The solution set is {—%, l} .

13. |1-4t|+8=13
|[1-41]=5
1-4t=5 or 1-4t=-5
—4t=4 or -4t =-6

3
t=-1 t==
or >

The solution set is {—1, %} .

14. [1-2z|+6=9

|1-2z|=3
1-2z=3 or 1-2z=-3
—-2z=2 or —-2z=—4
z=-1 or z=2

The solution set is {-1,2}.

15. |-2x|=|8|

|—2x|=8
-2x=8 or —-2x=-8
x=-4 or x=4

The solution set is {4, 4}.
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Chapter 1: Equations and Inequalities

16. [-x|=|1] 22. ﬁ_l‘zl
|—x|:1 2 3
-x=1 or —x=-1 x 1 o X1
The solution set is {1, 1}. 32 ; 6 32 ; 6
x—2=6 or 3x-2=-
17. |-2[x=4 3x=8 or  3x=-4
2x=4 8 4
xX== or X=—=
x=2 3
The solution set is {2}. The solution st is {_? %}
18. |3[x=9
3x=9 23. |u—z|=—l
2
x=3

No solution, since absolute value always yields a

The solution set is {3}. non-negative mumber.

19. §¢x|=3 24. [2-v|=-1
21 No solution, since absolute value always yields a
| X | =3 non-negative number.
x=5810rx=—38l 25. 5141:4
—4x|=-1
. . 21 21
The solution set is {—§,§} | Ay | -1
4x =1 or4x=-1
3
20. 2 |x|=9 x:% or ¥=-7
|x|=12

v=12 or x=—12 The solution set is {—%,%}

The solution set is {12, 12}.

1
26. 5—|=x|=3
73 N B ‘2
35
1
£+2_ or £+£——2 _‘Ex -
3°5 3°5 :
5x+6=30 or 5x+6=-30 ‘Ex =2
5x=24 or 5x=-36
1 1
24 36 —x=2 or —x=-2
xz? or x:—? 2 2
x=4 or x=-4
. . 36 24 . .
The solution set is AL The solution set is {—4,4} .
27.‘x2—9‘20
x*=9=0
x2=9
x=413

The solution set is {-3, 3} .

128
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28.

29.

30.

31.

32.

Section 1.6: Equations and Inequalities Involving Absolute Value

‘x2—16‘=0
x*-16=0
x* =16
x=14
The solution set is {—4, 4} .

‘xz —2x‘:3
x> —2x=3 or x> —2x=-3
x2=2x-3=0 or x*-2x+3=0

_2+444-12

(x=3)(x+1)=0 or x= 5

++/-8
x=3 orx=-1 or x= > no real sol.
The solution set is {~1,3} .
‘xz +x‘=l2
rx=12 or +x=-12

or x> +x+12=0

—1+/1-48

(x=3)(x+4)=0o0r x= 5

1++/-47
2

¥ 4+x-12=0

x=3 or x=-4 or x= no real sol.

The solution set is {—4, 3} .

‘x2+x—l‘:1
¥4+x-1=1 or *+x-1=-1
24x-2=0 or x*+x=0
(x—l)(x+2):0 or x(x+1):O
x=L,x=-2 or x=0,x=-1

The solution set is {-2, —1,0,1} .

‘x2+3x—2‘:2
2 +3x-2=2 or x*+3x-2=-2
X 43x=4 or x*+3x=0

x*+3x—4=0 or x(x+3):O
(x+4)(x-1)=0 or
x=-4,x=1

The solution set is {-4,-3,0,1} .

x=0,x=-3

129

5x-3
3x—5‘:2
5x-3 _ or 5x-3 _
3x-5 3x-5
5x—3:2(3x—5) or 5x—3=—2(3x—5)
5x-3=6x-10 or 5x-3=-6x+10
-x=-7 or 1lx=13
x=7 or _13

x=—
11
Neither of these values cause the denominator to

equal zero, so the solution set is {%, 7}.

34 2x+1 _
3x+4
2x+1 1 2x+1 __
3x+4 3x+4
2x+1=1(3x+4) or 2x+l=—1(3x+4)
2x+1=3x+4 or 2x+1=-3x-4
-x=3 or Sx=-5
x=-3 or x=-1

Neither of these values cause the denominator to
equal zero, so the solution set is {-3,-1}.

35. ‘x2+3x‘:‘x2—2x‘

x2 +3x=x>-2x or x2+3x=—<x2—2x)

3x=-2x or  x*+43x=-x>+2x
5x=0 or 2x’+x=0
x=0 or x(2x+1)=0

1
=0 =0 ==
x or x or x

The solution set is {—%, 0}.

36. ‘x2—2x‘:‘x2+6x‘

x2-2x=x*+6x or x2—2x:—(x2+6x)

—2x=06x or x* —2x=—x*—6x
—8x=0 or 2x*+4x=0

x=0 or 2x(x+2)=0

x=0 or x=0o0or x=-2

The solution set is {-2, 0}.
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37. |2x|<8 43. |3t-2|<4
—8<2x<8 —4<3t-2<4
—4<x<4 —-2<3t<6
{x] -4 <x<4} or (-44) —%srgz
—
- 0 4 {t —%SIS2} or {—%,2}
38. |3x|<15 I T R
I I I LT I I I I | T T
-15<3x<15 20 2
—5<x<5 3
{x|-5<x<5} or (-5.5) a4, [2u+s|<7
| | | el L A} | | |
T T T | T T 7 T T T —7S2u+5£7
-5 0 5
—12<2u<2
39. |7x|>42 —6<u<l
Tx<—-42 or 7x>42 {u|_6gugl} or [—6,1]
x<_6 or .x>6 | | | | | L TR | | |
| L | 1 1 1 1 1 | T T
{x|x<—60rx>6} or (—o0,-6)U(6,) -6 0 1
— ) f >> 45. |2x-3|22
—6 6 2x-3<-2 or 2x-3>2
40. |2x|>6 2x<1 or 2x=>5
2x<—6 or 2x>6 xﬁl or xzé
x<-3 or x>3 2 2
1 5 1 5
{x|x<—3 0rx>3} or (—oo,—3)u(3,oo) {X Xﬁz OIXZE} or (—@,Z}U[E,‘Dj
A+ —tt——
-3 0 3
0 1 5
) 2
41. |x-2[+2<3
|x-2|<1 46. [3x+4|=2
ley—2<l 3x+4<-2 or 3x+4>2
l<x<3 3x<-6 or 3x>-2
{x|1<x<3}or(1,3) x<-2 or x2—§
— 2 2
0 1 3 x|x<=2 orxz—g} or (—oo,—Z]u —g,ooj
42. |x+4[+3<5 —t———+—t+—t—F—
|x+4]<2 -2 -1 0
-2<x+4<2
—-6<x<-2
{x]-6<x<-2} or (-6,-2)
—
-6 -2 0

130
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47. |1-4x|-7<-2 51, |-4x|+|-5<1
|1-4x|<5 |-4x|+5<1
—S5<1-4x<5 |_4x|g_4
—6<—-4x<4 This is impossible since absolute value always
-6 4 yields a non-negative number. The inequality
_—4>x >__4 has no solution.
3 3 }}}II(%)IIIII'
§>x>_l or —l<x<§
{x‘—1<x<i} or (-1,2 52. |—x|—|4|£2
2 ( 2) |-x|-4<2
——— |—x|<6
-1 0 3 -
2 -6<—x<6
48. |1-2x|-4<-1 6zx=-6
+ [1-2x|-4<- {x]-6<x<6} or [6,6]
|1—2x|<3 ! 1 | L L ! T | ]
T T | B I | I I I M | I I
-3<1-2x<3 -6 0 6
—4<-2x<2
) 5 53. |-2x|>|-3|
273 |2x|>3
2>x>-1 or -l<x<2 2x<-=3 or 2x>3
{x]-1<x<2} or (-1.2) 3 3
X<—= or x>=
e ————— 2
-1 0 2 {x x<—= 0rx>—} or (—oo,—gju(z,ooj
2 2 2
49. [5-2x|>-7 N ,
—t ettt
5-2x<-7 or 5-2x>7 3 9 3
2x<—12 or —2x>2 2 :
x>6 or x<-1 54, |—x—2|21
{x|x<—10rx>6} or (—o0,—1)U(6,) x-2<-1 or —x-2>1
— ) ¢ > -x<1 or -x23
-1 6 x>-1 or x<-3
50. |2—3x| o1 {x| x<=-3 0r1x2—1}ror (—oo,—3]u[—1,oo)
2-3x<-1 or 2-3x>1 —t ! ’_ﬁ(’) >
—3x<-3 or —3x>-1
1 55. -3|2x-5|>-21
x>1 or x<=
3 |2x—5|<7
{x x<% 0rx>l} or (—oo,%ju(l,oo) -7<2x-5<7
-2<2x<12
e —————— {<x<6
0 1 1 T
3 {x|—1£x£6} or [—1, 6]

r
L

1
J

-1 6
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56. —[1-2x|>-3 62. 3-|v+l <
1-2x|<3 2 S
~3<1-2x<3 P+l <=3
—4<-2x<2 5
2>x>-1 e+1]>3
_1<y< _
{x| l_x_2}or[ 1’2] x+1<—§ 0rx+1>§
3 2 2
10 2 x< —% or x> %
57. [9x]<-5 ( 7) 3 )
S . . x|x<——orx>=¢ or | —oo,—— |U| =, ©
This is impossible since absolute value always 2
yields a non-negative number. No solution. — e H————H——t
1 7 0 3
0 2 2
58. |3x=0 63. [8—4x|<-13
Absglute Va.lue.yields a non-negative number, so This is impossible since absolute value always
this inequality is true for all real numbers, (=0, ). yields a non-negative number. No solution.
—f -ttt 1+
0 0
59. |5x|=-1 64. [7x+4/<-9
Absglute Vallue.yields a non-negative number, so This is impossible since absolute value always
this inequality is true for all real numbers, (—c0, o). yields a non-negative number. No solution.
—f——tttt ——t—t—t—t—t—t+—t—t
0 0
60. |6x|<-2 _
| .|‘, L 65. ‘7 2 <
This is impossible since absolute value always 3
yleilds 2 nﬁ)n—rllegattlvei nulmbelzr. NO ISOlL}thl’l. Since the absolute value cannot be negative, the
L (') L only possible solution would be:
7-2x -0
61 2x+3 1 1 3
. 3 2 < 7-2x=0
2043 1 “2x=-7
-1< -—<1 7
32 x=2
2x+3 1
6(-1 - "
(<6521 <6 ;
M
-6<2(2x+3)-3<6 2
—-6<4x+6-3<6
4x—15
—6<4x+3<6 66. — G >0
-9<4x<3
9 3 4x-15 <0
——<x<= 6
4 4 ) )
Since the absolute value cannot be negative, the
X 2 <x< 3 or 23 only possible solution would be:
4 4 4’4
| A L L L L L | |
I LI L I I I I Ly AL T T
_2 0 3
4 4
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Copyright © 2025 Pearson Education, Inc.
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4x-15
S 70.

4x-15=0
4x =15
15

&l',;; -

3x-17
5
3x-17

67.

‘>4

3x-17

<-4 or >4

3x-7<-20 or 3x—7>20
3x<13 or 3x>27

13
x<—

fx

x>9
x<—0rx>9} or (9oo)

L

AN

9

5-2x 5-2x

9 <-8 or 9 >8 7.

5-2x<-72 or 5-2x2>72
—2x<-77 or —2x2>67

x>ﬂ x<—ﬂ
{x

or

x£—6—7 orxzﬂ or —oo—6—7 )] Eoo
2 2 > 2 2’

73.

69. S+[r—1>
p_q>_§

Absolute value yields a non-negative number, so
this inequality is true for all real numbers, (—o0, ).

133

71.

74.

2x-3 1>1
2 3
I JE D 1 T
2 3 2 3

2x-3 1 2x-3 1
6( : +§j<6(—l) or 6( : +§j>6(l)

32x-3)+2<-6 or 32x-3)+2>6
6x-9+2<-6 or 6x-9+2>6
6x—7<-6 or 6x—7>6

6x <1 or 6x>13

x<— or x>E

6 6

xx<lorx>2 or | —o0, LU B
6 6 "6 6’

N —
=N

A temperature x that differs from 98.6° F by at
least 1.5°F .

x—98.6°|>1.5°
x—98.6°<-1.5° or x—98.6°>1.5°
x<97.1° or x>100.1°

The temperatures that are considered unhealthy
are those that are less than 97.1°F or greater than
100.1°F, inclusive.

The length L must be within 0.0025 of 5.375
inches.
|L—5.375<0.0025

—-0.0025< L -5.375<0.0025

5.3725< L <5.3775
The lengths must be between 5.3725 and 5.3775
inches, inclusive.

The percentage must be within 3.9 percentage
points of 44 percent. The inequality that
represents this would be:
|x—44/<3.9
-3.9<x-44<39
40.1<x<479

The actual percentage is likely to fall between
40.1% and 47.9%, inclusive.

The speed x varies from 707 mph by up to 55
mph.
a. |x-707|<55
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b. -55<x-707<55 81. |x+4{<2
-55<x-707<55 D<x+4<2
6523)&73762 _6ng_2

The speed of sound is between 652 and 762

. . ” -12<2x<-4
miles per hour, depending on conditions. 15<25—3<—7
. 1 a=—15, b=-17
75. x differs from 3 by less than 5
| 82. |x-3|<1
[x=3]<3 -1<x-3<1
2<x<4
IERRIEAT) 6<3x<12
St 7<3x+1<13
2 2 a=7,b=13
{x§<X<Z} 83. |x—2|<7
2 2 : =
-7<x-2<7
76. x differs from —4 by less than 1 -5<x<9
|x_(_4)|<1 -15<x-10<-1
| x+4|<1 E%ijmz_l
—l<x+4<1 1 1
—5<x<-3 _lsx_log_ﬁ
x|-5<x<-3 |
{ | } a=-1, b:—E
77. x differs from —3 by more than 2.
|x-(-3)|>2 84. |x+1<3
|x+3|>2 -3<x+1<3
X+3<-2 or x+3>2 Tdsxs2
1<x+5<7
x<-=5 or x>-1 | |
{x|x<-5orx>-1} 12x+527
78. x differs from 2 by more than 3. %Sxisﬁl
|x—2|>3 |
x—2<-3 or x—2>3 a:7,b:
x<-1 or x>5
{x|x<—1 orx>5} 85. Giventhat a >0, b >0, and Ja <~/b , show
29, |x—1|<3 that a < b.
3cy_1<3 Note that b—a:(\/g+\/g)(\/3—\/;).
=3+5<(x=-1)+5<3+5 Since \/E<\/Zmeans x/g—x/;>0,wehave
2<x+4<8 b—a:(\/g+\/;)(\/3—\/2)>0.
a=2,b=8
Therefore, b —a > 0 which means a < b.
80. |r+2<5
S5<x+2<5 86. Show that a <|d|.
—S5-4<(x+2)-4<5-4 We know 0£|a|. So if a <0, then we have
H<x-2<1
a=-9,b=1

134
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87.

88.

89.

Section 1.6: Equations and Inequalities Involving Absolute Value

a<0< |a| which means a < |a|. . Now, if

a >0, then |a|:a.So as|a|.

Prove |a+b| S|a|+|b|.
Note that |a+b|2 :|a+b|-|a+b|.
Case 1: If a+b>0, then |a+b|=a+b,s0
|a+b|-|a+b|=(a+b)(a+b)
=a*+2ab+b*
<af* +2[a]-Jp|+ 6]
=(la|+[p|)* by problem 86
Thus, (ja+5|)" < (ja|+|¢])’
la+ | <[a| +]B].
Case 2: If a+b <0, then |a+b|:—(a+b),so
|a+b|-|a+b|:(—(a+b))(—(a+b))
:(a+b)(a+b)
=a* +2ab+b*
<af" +2[a]-Jo|+ 6]
=(la|+[])* by problem 86
Thus, (|a+b|)2 < (|a|+|b|)2
|a+b| <|a|+|p|

Prove |a —b| > |a| —|b| .

|a| = |(a -b)+ b| < |a —b| + |b| by the Triangle
Inequality, so |a| < |a —b| +|b| which means
|a| —|b| < |a —b|. Therefore, |a —b| > |a| —|b|.

Given that a > 0,
x’<a
xr-a<0

(x+\/;)(x—\/;)<0

If x<—\/g,then x+\/;<0 and
x—+a< —2x/g < 0. Therefore,
(x + \/; ) (x - \/; ) > 0, which is a contradiction.

If —\/;<x<\/;,then 0<x++a<2vJa and
2Ja<x-+Ja<0.
Therefore, (x+\/z)(x—\/;)<0.

90.

91.

92.

93.

94.

Ifx>\/;,then x++va>2Ja>0 and
x—+/a >0 . Therefore, (x+\/;)(x—x/2)>0,

which is a contradiction. So the solution set for

X <a is {x|—«/z<x<x/;}.

Given that a > 0,

2
X" >a.

2-a>0

(x+\/;)(x—\/;)>0
Ifx<—\/g,then x+\/;<0 and
x—+a <—2\/E<O.

Therefore, (x+\/g)(x—\/;) >0.
If—\/g<x<\/;,then 0<x++a <2va and

—2\/; <x —\/; <0 ..Therefore,
(x + \/Z) (x - \/Z) < 0, which is a contradiction.

Ifx>\/5,then x++a>2Ja>0 and
x—~/a >0. Therefore, (x+\/;)(x—\/;)>0.

So the solution set for x> >a is

{x|x<—\/a or x >\/E}.

<1
— l<x<xﬁ
-l<x<1
The solution set is {x|—1<x<l}.

x* <4
—J4<x<4
-2<x<?2
The solution set is {x|—2<x<2}.

x2>9
x<—/9 or xZ\/a
x<-3 orx=3

The solution set is {x| x<-3 or x> 3} .

x2>1
x<—/1 or xZ\/I
x<-1 orx=>1

The solution set is {x|x <-1orx2 1} .
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95.

96.

97.

98.

100.

101.

xr <16

_J16 <x <16

—-4<x<4

The solution set is {x| —4<x< 4} .

x* <9
— 9Sx£\/§
-3<x<3
The solution set is {x|—3§xs3}.

x2>4
x<—J/4 or x>\/Z
x<-2 orx>2

The solution set is {x|x <=2 or x> 2} .

x*>16
x<—+/16 or xZ\/E
x<—4 or x>4

The solution set is {x|x <-4 or x> 4} .

|x+[3x-2] =2
x+|3x—2| =2 or x+|3x—2| =-2
x+[3x-2|=2

Px—2|=2-x

3x-2=2-x or 3x-2=-(2-x)
4x =4 or 3x-2=-2+x

x=1 or 2x=0
x=1 or x=0

or

x+[3x-2|=-2
Px-2[=-2-x

3x-2=-2-x or 3x-2=-(-2-x)
4x=0 or 3x-2=2+x
x=0 or 2x=4
x=0 or x=2

The value 2 is extraneous. The solution set is

{0, 1}.

|2x—5|=x+13 or 2x—5=—(x+13)

2x-5=x+13 2x—-5=-x-13
x=18 3x=-8
(8
3

99.

102.

Bx—|2x+1| =4
3x—[2x+1|=4 or 3x—|2x+1|=—4
3x—[2x+1|=4

3x—4=[2x+]|

2x+1=3x—-4 or 2x+1:—(3x—4)

-x=-5 or 2x+1=-3x+4
x=5 or 5x=3
x=5 or x=é

5
or
3x—|2x+1|=—4
3x+4=|2x+]|

2x+1=3x+4 or 2x+1:—(3x+4)

—-x=3 or 2x+1=-3x-4
x=-3 or S5x=-5
x=-3 or x=-1

The values % and —3 are extraneous.

The solution set is {-1, 5} .

4-3y=-2 4-3y=2
-3y=-6 or -3y=-2
y=2 _2
r73

The value of 2 is largest using x = 18 and y = 2,
X

y_2_1
YT’ Y

Since |x| >0 for all real numbers, then
|x| >0 and 1+ |x| >1. This means

1+|x|_ 1+|x|

=

._.
IA
—_
+

IA

IA

_.
&
=
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Section 1.7: Problem Solving: Interest, Mixture, Uniform Motion, Constant Rate Job Applications

Therefore —1< x <1. The solution set in
interval notation is [-1,1] .

10S. Answers will vary.

Section 1.7

10.

11.

12.

13.

14.

mathematical modeling
interest
uniform motion

False; the amount charged for the use of
principal is the interest.

True; this is the uniform motion formula.
a
b
c

Let 4 represent the area of the circle and 7 the
radius. The area of a circle is the product of ©

times the square of the radius: A = nr?

Let C represent the circumference of a circle
and r the radius. The circumference of a circle

is the product of © times twice the radius:
C=2nr

Let A represent the area of the square and s the
length of a side. The area of the square is the

square of the length of a side: 4 = s

Let P represent the perimeter of a square and s
the length of a side. The perimeter of a square is
four times the length of a side: P =4s

Let F represent the force, m the mass, and a
the acceleration. Force equals the product of the
mass times the acceleration: F =ma

Let P represent the pressure, F' the force, and
A the area. Pressure is the force per unit area:
F

p=X
A

15.

16.

17.

18.

19.

20.

21.

137

Let W represent the work, F the force, and d
the distance. Work equals force times distance:
W =Fd

Let K represent the kinetic energy, m the mass,
and v the velocity. Kinetic energy is one-half
the product of the mass and the square of the

velocity: K :%mv2

C = total variable cost in dollars, x = number
of dishwashers manufactured: C =150x

R = total revenue in dollars, x = number of
dishwashers sold: R =250x

Let x represent the amount of money invested in
bonds. Then 5000 —x represents the amount of
money invested in CD's. Since the total interest
is to be $500, we have:

0.15x+0.07(5000 —x) = 500

(100)(0.15x+0.07(5000 - x)) = (500)(100)
15x+7(5000 - x) = 50,000
15x+35,000 - 7x = 50,000

8x +35,000 = 50,000
8x = 15,000

x=1875
$1875 should be invested in bonds at 15% and
$3125 should be invested in CD's at 7%.

Let x represent the amount of money invested in
bonds. Then 5000 —x represents the amount of
money invested in CD's. Since the total interest
is to be $700, we have:

0.15x+0.07(5000 — x) = 700

(100)(0.15x +0.07(5000 - x)) = (700)(100)
15x+7(5000 - x) = 70,000
15x +35,000— 7x = 70,000
8x +35,000 = 70,000
8x = 35,000

x =4375
$4375 should be invested in bonds at 15% and
$625 should be invested in CD's at 7%.

Let x represent the amount of money loaned at
4%. Then 12,000 —x represents the amount of

money loaned at 5.5%. Since the total interest is
to be $600, we have:

Copyright © 2025 Pearson Education, Inc.



Chapter 1: Equations and Inequalities

22.

23.

24,

25.

0.04x+0.055(12,000 — x) = 600

(100)(0.04x +0.055(12,000 - x) ) = (600)(100)

4x+5.5(12,000 —x) = 60,000

4x+66,000-5.5x = 60,000

—1.5x+ 66,000 = 60,000

—1.5x =-6,000

x =4000
$4000 is loaned at 4%.

Let R represent the interest rate for the loan.
Aditi will owe $16,350 at the end of two years.
This would be $1350 in interest for the two
years, or $675 per year. We have:

R(15000) = 675
675
15000
=0.045 or 4.5%

Her interest rate would be 4.5%.

Let x represent the number of pounds of Earl
Gray tea. Then 100—x represents the number of
pounds of Orange Pekoe tea.
6x+4(100—-x) =5.50(100)
6x+400—-4x =550
2x+400 =550
2x =150
x=75
75 pounds of Earl Gray tea must be blended with
25 pounds of Orange Pekoe.

Let x represent the number of pounds of the
first kind of coffee. Then 100 — x represents the
number of pounds of the second kind of coffee.
2.75x+5(100—x) = 4.10(100)
2.75x+500-5x =410
—2.25x+500=410
—2.25x=-90
x =40
40 pounds of the first kind of coffee must be

blended with 60 pounds of the second kind of
coffee.

Let x represent the number of pounds of
cashews. Then x+ 60 represents the number of

pounds in the mixture.
9x+4.50(60) =7.75(x + 60)

9x+270="7.75x+465
1.25x =195
x=156

138

26.

27.

28.

156 pounds of cashews must be added to the 60
pounds of almonds.

Let x represent the number of caramels in the
box. Then 30— x represents the number of
cremes in the box.

Revenue — Cost = Profit

12.50 —(0.25x +0.45(30— x)) =3.00
12.50—(0.25x+13.5—0.45x) =3.00
12.50—(13.5-0.20x) = 3.00
12.50-13.50+0.20x = 3.00
—1.00+0.20x =3.00
0.20x =4.00

x=20

The box should contain 20 caramels and 10
cremes.

Let r represent the speed of the current.

Rate | Time | Distance
_,120_1| 16-r
Upstream |16—r =3 3
15 _ 1| 16+r
Downstream |16+ 7 €0~ 4 2

Since the distance is the same in each direction:
16—7r 16+r
3 4
4(16-r)=3(16+r)
64 —4r =48 +3r
16=7r

rZEz 2.286
7

The speed of the current is approximately 2.286
miles per hour.

Let r represent the speed of the motorboat.

Rate | Time | Distance
Upstream |r-3| 5 | 5(r-3)
Downstream | r+3| 2.5 2.5(r+3)

The distance is the same in each direction:
5(r—-3)=2.5(r+3)
S5r—15=2.5r+17.5
2.5r=22.5
r=9
The speed of the motorboat is 9 miles per hour.
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29. Let r represent the speed of the current.

30.

31.

Rate | Time | Distance
Upstream |15—r 10 10
15—r
10
Downstream |15+ r 10
15+r
Since the total time is 1.5 hours, we have:
10 10
=1.5
5—r 15+r

10(15+7)+10(15-r)=1.5(15-r)(15+7)
150+ 107 +150—10r = 1.5(225 - 1)
300 =1.5(225-r%)
200 = 22577
7 =25=0
(r=5)(r+5)=0
r=5orr=-5
Speed must be positive, so disregard r =-5.
The speed of the current is 5 miles per hour.

Let r represent the rate of the slower car. Then
r+10 represents the rate of the faster car.

Rate | Time | Distance
Slower car r 3.5 3.5r
Fastercar [r+10| 3 |3(r+10)

3.5r=3(r+10)
3.5r=3r+30
0.5r=30
r =60
The slower car travels at a rate of 60 miles per

hour. The faster car travels at a rate of 70 miles
per hour. The distance is (70)(3) = 210 miles.

Let r represent Karen’s normal walking speed.

Rate | Time | Distance
. 50
With walk +2.5 50
ith walkway r Y
. 50
Against walkway | r—2.5 50
r—2.5
Since the total time is 48 seconds:
50 50
——+———=48
r+25 r-2.5

50(r —2.5)+50(r +2.5) = 48(r — 2.5)(r +2.5)
507 —125+50r +125 = 48(r* - 6.25)
1007 = 48r* =300
0 = 48r* =1007 —300
0=12r*-25r-75

32.

33.

_—(=25)+ \/(—25)2 —4(12)(-75)
"= 2(12)

_ 25++/4225

B 24
r=3.75 or r=-1.67
Speed must be positive, so disregard » = —1.67 .
Karen’ normal walking speed is approximately
3.75 feet per second.

Let » represent the speed of the airport walkway.

Rate | Time | Distance
. . 280
Walking with | 1.5+ 7 280
1.5+r
Standing still r 2—§O 280

Walking with the walkway takes 60 seconds less
time than standing still on the walkway:

280 280
=—-60
1.5+r r

2807 = 280(1.5+ r) — 60r(r +1.5)
2807 = 420+ 2807 — 601> —90r
601 +90r —420=0
2Kt +3r—14=0

2r+7)(r-2)=0
2r+7=0 or

Speed must be positive, so disregard » = —% .

The speed of the airport walkway is 2 meters per
second.

Let w represent the width of a regulation doubles
tennis court. Then 2w+ 6 represents the length.
The area is 2808 square feet:
w(2w+ 6) = 2808
2w* + 6w = 2808
2w” +6w—2808=0
w? +3w—1404=0
W+39)(w-36)=0
w+39=0 or w-36=0
w=-39 or w=36
The width must be positive, so disregard w=-39.

The width of a regulation doubles tennis court is 36
feet and the length is 2(36) + 6 = 78 feet.
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34. [ = length of the court and w = width of the

35.

36.

court
The width of the court is to be two feet less than
half of its length. Thus, w= %l —2 . The area of

the court is 880 square feet, so:
1
—1-2|(l)=880
(31-2)o
L 21880
5 =

1
22 o) -
[~ -2/-880=0

1> -41-1760=0
(1+40)(1-44)=0
[=-40o0rl=44

Since the length cannot be negative then the
length is 44 ft.
The area is 880, so:

44w =880

_ 880
T 44
w=20

The dimensions of the court are 44 ft by 20 feet.

w

Let ¢ represent the time it takes to do the job
together.

Time to do job Part of job done
in one minute
1
Trent 30 30
; 1
Lois 20 20
Together t %
L, t_1
30 20 ¢
2t+3t =60
5t =60
t=12

Working together, the job can be done in 12
minutes.

Let ¢ represent the time it takes April to do the
job working alone.

37.

38.

Time to do job Part of job done
in one hour

i 1

Patrice 10 L

April ¢ %

Together 6 %
1,11
10 ¢+ 6
3t+30=>5¢
2t =30
t=15

April would take 15 hours to paint the rooms.

I = length of the garden
w = width of the garden

a. The length of the garden is to be twice its
width. Thus, [ =2w.
The dimensions of the fence are /+4 and
w+4.

The perimeter is 46 feet, so:
2(0+4)+2(w+4)=46

22w+4)+2(w+4) =46
4w+8+2w+8 =46
6w+16=46
6w=30

w=35

The dimensions of the garden are 5 feet by
10 feet.

b. Area =/-w=5-10=50 square feet

c. Ifthe dimensions of the garden are the same,
then the length and width of the fence are
also the same (/+4). The perimeter is 46

feet, so:
2(0+4)+2(l+4)=46
2[+8+2[+8=46
41+16 =46
41 =30

=175
The dimensions of the garden are 7.5 feet by
7.5 feet.

d. Area =/-w=7.5(7.5)=56.25 square feet.

[/ = length of the pond
w= width of the pond

a. The pond is to be a square. Thus, /=w.
The dimensions of the fenced area are w+6
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on each side. The perimeter is 100 feet, so: Time to run | m .
4(w+6) =100 100 yards Time | Rate |Distance
4w+24 =100 Tight 100 _25| 25
End 12 sec t =3 51
hw=76 Def 100
CI. —
w=19 Back 10 sec t 1——10 10¢

The dimensions of the pond are 19 feet by
19 feet.

The length of the pond is to be three times

Since the defensive back has to run 5 yards
farther, we have:
25

the width. Thus, / =3w . The dimensions of ?t +3=10
the fenced area are w+6 and [+ 6. The 25t +15=30¢
perimeter is 100 feet, so: 15=5¢

2(w+6)+2(1+6) =100
2(w+6)+2(3w+6) =100
2w+12+6w+12 =100

t=3 - 10¢ =30

The defensive back will catch the tight end at the
45 yard line (15 + 30 = 45).

8w+24 =100
8w =76 40. Let x represent the number of highway miles
traveled. Then 30,000 — x represents the number
w=9.5 . .
of city miles traveled.
l =3(95)=285 x 30,000-)&7
The dimensions of the pond are 9.5 feet by 40 + 25 =900
28.5 feet.
x 30,000-x)
If the pond is circular, the diameter is d and 200(4_0+ 25 j B 200(900)

the diameter of the circle with the pond and
the deckis d+6.

%mS
N

The perimeter is 100 feet, so:

41.

5x+240,000 —8x =180,000
—3x+ 240,000 =180,000
-3x =-60,000

x=20,000

Therese is allowed to claim 20,000 miles as a
business expense.

Let x represent the number of gallons of pure

n(d +6) =100 water. Then x+1 represents the number of
nd + 61 =100 gallons in the 60% solution.
nd =100— 67 (%)(gallons)+(%)(gallons) = (%)(gallons)
1(1) = 0. 1
d=@—6225.83 0(x)+1(1) =0.60(x +1)
) n _ 1=0.6x+0.6
The diameter of the pond is 25.83 feet. 04=06x
Areag,. =1-w=19(19) =361 ft*. 4 2
x=—a==z
Area g, = [ w=28.509.5)=270.75 ft’. 6 3

2
Area =mr? —n(@j ~ 524 ft*.

circle

The circular pond has the largest area.

42.

% gallon of pure water should be added.

Let x represent the number of liters to be
drained and replaced with pure antifreeze.

39. Let ¢ represent the time it takes for the defensive
back to catch the tight end.

141
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43.

44.

45.

46.

(%)(hters) + (%)(liters) = (%)(liters)
l(x) +0.40(15-x) =0.60(15)

x+6-0.40x=9
0.60x =3
x=5

5 liters should be drained and replaced with pure
antifreeze.

Let x represent the number of ounces of water

to be evaporated; the amount of salt remains the
same. Therefore, we get
0.04(32) = 0.06(32 —x)
1.28=1.92-0.06x

0.06x = 0.64

x=004_64 32

006 6 3

10% ~10.67 ounces of water need to be

=102
=105

evaporated.

Let x represent the number of gallons of water
to be evaporated; the amount of salt remains the

same.
0.03(240) = 0.05(240 — x)

72=12-0.05x
0.05x =438
48
=25 _96
=005

96 gallons of water need to be evaporated.

Let x represent the number of grams of pure
gold. Then 60—x represents the number of
grams of 12 karat gold to be used.

1 2
x+5(60—x) —3(60)
x+30-0.5x=40

0.5x=10

x=20
20 grams of pure gold should be mixed with 40
grams of 12 karat gold.

Let x represent the number of atoms of oxygen.

2x represents the number of atoms of hydrogen.

x +1 represents the number of atoms of carbon.
X+2x+x+1=45
4x =44
x=11
There are 11 atoms of oxygen and 22 atoms of
hydrogen in the sugar molecule.

47.

48.

49.

50.

51.

Let ¢ represent the time it takes for Mike to
catch up with Dan. Since the distances are the
same, we have:

11

—t=—(t+1
ci=g¢+D
3t=2t+2
t=2

Mike will pass Dan after 2 minutes, which is a

distance of % mile.

Let ¢ represent the time of flight with the wind.
The distance is the same in each direction:

330t =270(5-1)

330t =1350-270¢

600t =1350

=225
The distance the plane can fly and still return
safely is 330(2.25) = 742.5 miles.

Let ¢ represent the time the auxiliary pump
needs to run. Since the two pumps are emptying
one tanker, we have:

3 ¢

—+—=1
49
27+4t=36
4t =9
9
t===225
4

The auxiliary pump must run for 2.25 hours. It
must be started at 9:45 a.m.

Let x represent the number of pounds of pure
cement. Then x+ 20 represents the number of
pounds in the 40% mixture.
x+0.25(20) = 0.40(x + 20)

Xx+5=04x+8
0.6x=3
30
==_=5
=%

5 pounds of pure cement should be added.

Let ¢ represent the time for the tub to fill with
the faucets on and the stopper removed. Since
one tub is being filled, we have:
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53.

54.

Section 1.7: Problem Solving: Interest, Mixture, Uniform Motion, Constant Rate Job Applications

LI L P
15 20)
4¢ -3t =60

t=60
60 minutes is required to fill the tub.

Let ¢ be the time the 5 horsepower pump needs
to run to finish emptying the pool. Since the two
pumps are emptying one pool, we have:

t+2 2_l

5 8
4Q2+1t)+5=20
8+4t+5=20
4t =17
t=1.75

The 5 horsepower pump must run for an
additional 1.75 hours or 1 hour and 45 minutes to
empty the pool.

Let ¢ represent the time spent running. Then
5—t represents the time spent biking.

Rate | Time | Distance

Run | 6 t 6t

Bike | 25 | 5—¢ | 25(5—1¢)

The total distance is 87 miles:
6t+25(5—-1t)=87

6t +125-25t =87

—19¢+125=87
—19¢ =-38
t=2

The time spent running is 2 hours, so the
distance of the run is 6(2) =12 miles. The

distance of the bicycle race is 25(5—-2) =75
miles.

Let r represent the speed of the eastbound
cyclist. Then r+5 represents the speed of the
westbound cyclist.

Rate | Time | Distance
Eastbound | r 6 6r
Westbound | 7+5| 6 6(r+5)
The total distance is 246 miles:
6r+6(r+5) =246

6r+6r+30 =246

12r +30 =246
12r =216
r=18

5S.

56.

57.

58.

The speed of the eastbound cyclist is 18 miles
per hour, and the speed of the westbound cyclist
is 18+ 5 =23 miles per hour.

Burke's rate is % meters/sec. In 9.81 seconds,

Burke will run %(9.81) —81.75 meters. Bolt
would win by 100-81.75=18.25 meters.

A=2nr*+2nrh. Since A=589x square
inches and % = 6.4 inches,
2nr? +2nr(6.4) = 5897
27 +12.8nr-58.97 =0
217 +12.8/-58.9=0
| —12.8+(12.8)> ~4(2)(-58. 9
2(2)

_ —12.84£+635.04

4

r=3.1o0r r==935

The radius of the coffee can is 3.1 inches.

Let the individual times to complete the project
be E for Elaine, B for Brian, and D for either
daughter. Using the respective rates gives

JLl L 1,2 1
D 2 E D 27
om

the first two equations,

—= % . Substituting into the third equation

ives 2411 31
S N R I

1 2 1
Then E'l‘ﬁ—i—)
1 1 1

—+ I = 1 — B =6 hours. The combined rate

of Elaine, Brian, and one of their daughters is

%+ % + % = % project per hour, so it will take

— D =12 hours.

3 hours and

them % hours to complete the project.

If x = liters of original solution, then there were
originally 0.2x liters of salt and 0.8 liters of pure
water. Over time, the solution loses

0.25(0.8x) = 0.2x liters of pure water. She adds

20 liters of salt so the total amount of salt is
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59.

60.

61.

62.

0.2x+20 liters. She also adds 10 liters of pure
water, so the total amount of pure water is
0.8x—-0.2x+10=0.6x+10 liters. The resulting
concentration is 33 1/3% which means
0.2x+20 _1 or 02x+20 _1 or

02x+20+0.6x+10 3 0.8x+30 3

0.6x+60=0.8x+30 > x =150. There were
initially 150 liters of solution in the vat.

The speed of the train relative to the man is 30 —
4 =26 miles per hour. The time is

5 . 5 1
5 sec:@ min :W h :% h
d=rt
1
_26[%j
:E miles
720
26

= m-5280 ~190.67 feet

The freight train is about 190.67 feet long.
Answers will vary.

Let x be the original selling price of the shirt.
Profit = Revenue — Cost
4=x-0.40x-20—>24=0.60x > x=40

The original price should be $40 to ensure a
profit of $4 after the sale.

If the sale is 50% off, the profit is:
40-0.50(40)-20=40-20-20=0
At 50% off there will be no profit.

Let #, and ¢, represent the times for the two

segments of the trip. Since Atlanta is halfway
between Chicago and Miami, the distances are
equal.

451, = 551,
55

t, =2t

1 45 2
11

h=50

144

63.

64.

Computing the average speed:
Distance _ 451, +55t,

Avg Speed =
Ve Spee Time 4+t
11
45) t

B 5(9t2j+552 5544551,
%tﬁ'tz [11t29+9t2)

1101, 9901,

S (204,) 201,
9

= % =49.5 miles per hour

The average speed for the trip from Chicago to
Miami is 49.5 miles per hour.

The time traveled with the tail wind was:
919

t= 350 ~1.67091 hours .

Since they were 20 minutes (% hour) early, the

time in still air would have been:
1.67091 hrs +20 min = (1.67091+0.33333) hrs

~ 2.00424 hrs
Thus, with no wind, the ground speed is
919
2.00424
550-458.53 =91.47 knots .

~ 458.53 . Therefore, the tail wind is

It is impossible to mix two solutions with a
lower concentration and end up with a new
solution with a higher concentration.

Algebraic Solution:
Let x = the number of liters of 25% solution.

(%) (liters) + (% )(liters) = (%)(liters)
0.25x+0.48(20) = 0.58(20 + x)
0.25x+9.6=10.6+0.58x
-0.33x=1
x =~ =3.03 liters

(not possible)
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Chapter 1 Review Exercises

Chapter 1 Review - I, 1.3 _x
) 2 3) 4 6
X
1. 2-==8 1 1 3 x
R2) = |lx—-=|=|>-= (12
5 (22
T 6x-2=9-2x
x=-18 8x=11
The solution set is {—18}. 1
xX=—
2. —2(5-3x)+8=4+5x 8
10+ 6x+8=4+5x The solution set is {%}
6x—2=4+5x
=6 3. 1—3x:x+6 1
The solution set is {6}. 4 3 2
5, ¥ 6 4 3 2
T ox-1 5 3(1-3x) =4(x+6)+6
Sx=6x-6 3-9x=4x+24+6
6=x -13x =27
Since x = 6 does not cause a denominator to 27
equal zero, the solution set is {6}. X= 13
4. (2x+7)% =20 The solution set is {—%—7}
2x+7 =420 0. (roD2rs3) -3
. (x=D(2x+3) =
2x+7 =425 5
55 2x"+x-3=3
=7+
2x="TENS 22 +x-6=0
x:ﬂ (2x-3)(x+2)=0
2
3
X== or x=-2
The solution set is {_7 _22\/_,_7 +22\/§} 2
The solution set is {—2,%} .
5 x(1-x)=6
x—x*=6 10. 2x+3 = 4x?
0=x"-x+6 0=4x>-2x-3
b? —4ac = (-1)° - 4(1)(6) (D2 443
=1-24=-23 2(4)
Therefore, there are no real solutions. 3 2J_r\/§ 3 212\/B _1i\/ﬁ
. L+3)=6 8 8 4
. x(1+x) =
. _J1-\13 14413
x+x2=6 The solution set is YR .

4+x-6=0
(x+3)(x-2)=0
x=-3 or x=2

The solution set is {3,2} .
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Chapter 1: Equations and Inequalities

12.

9
8

)

=

OO
l\)

1+(2)

Jo
3
The solution set is {2} .

Check x=2:

3
3
3

13. x(x+1)+2=0

X +x+2=0

1)’ -4Q2) _ 1247

Check x =2: \/2(2)=3+2=+142=3
Check x=6: \J2(6)=3+6=~/9+6=9=3
The solution set is {2} .
16. Y2x+3=2
af 44
Check x=3: ( 2x+3) =2
3(3)2 1=2 2x+3=16
39_122 2x:13
=2 x:g
2=2 "
Check x = —
eCK X 3
42( j =13+3=%16=2

The solution set is {%} .

(o rame) ~(1)

432 +x—6=x-1

17.

- 2(1)

No real solution.
xt=5x*+4=0
(*-4)(x*-1)=0

x2=4=0 or x*-1=0
x=12 or x=11

14.

The solution set is {—2,—1, 1,2} .

15.

o
\/_

-3

¥ -8x+12=
(x-2)(x-6)=0
x=2o0orx=6

3
3-
9—6x+x’
0

4x* =5
2.3
Y73
x=x= éziﬁ
4 2
2 xB

Check x =

0.34356 = 0.34356

Check x = —g:
53

The second solution is not possible because it
makes the radicand negative.

The solution set is {g} .
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18. 2x—1-+/x=5=3 1 (1Y (1Y)’
Check —: |=| -7|=| -8=64-56-8=0
V2x-1=3++/x-5 2 \2 2
-6 -3
(m)2:(3+m)2 Check —1: (-1)" =7(-1)" -8=1+7-8=0
2x—1=9+6Jyx-5+x-5 The solution set is {—1,%}.
x—=5=64x-5
(x—5)2=(6 /x—5)2 21. x2+n12—2mx+(nx)2
+m? =2mx+n’x>
¥ —10x+25 =36(x—5) Y, s X = 2
) ¥ =n?x* =2mx+m* =0
x”—10x+25=36x-180 (l—nz)xz—me+m2:0
x? —46x+205=0 - —
(x—41)(x—5)=0 _—C2mEy2m 2—4(1—n )m
x=41 or x=5 201-7)
Check x =41: _ Zmir\/4m2 —4m?* +4m*n?
N 2
J2(41)-1-41-5 =81 -\36 =9-6=3 201-n")
+V4m?n? _2m*x2mn
Checkx=5: _2m =
2(1-n2)  2(1-n%)
VZ(S)_l_VS_SZ\@_\/a:3_O:3 _2m(1in)_m(1in)
The solution set is {5,41} . Co(1=n?)  1-#?
19. 252320 x:m(l+n): m(l+n) _m
. 1-n*>  (1+n)(1-n) 1-n
2x”2—3
= or
(2x”2)2:32 x:m(l—n): m(l—n) _m
4x=9 1-n*  (l+n)(1-n) l+n
x:% The solution set is {IT 1:” },nv&l,n;&—l.
_9. 2.2 2
Check x =7 22. 10a%x” —2abx-36b* =0
9\!/2 3 5a°x* —abx—18b> =0
Z(Zj _3:2(5)_3:3_320 (5ax+9b)(ax—2b)=0
9 Sax+9b=0 or ax—2b=0
The solution set is {Z} . 5ax = —9b ax = 2b
xX=- % x—2—b
20. x°-7x7-8=0 " 5a Ca
Letu=x" sothat u®> =x°. The solution set is {—2—b,2—b}, a#0.
a’ a
u* —Tu—-8=0
(u—8)(u+1):O
u=38 or u=-1
X3 =8 or X3 =-1
() =@™ o () =™
x:% or x=-1
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23, P +3x+7 -V —3x+9+2=0 25. |2-3x[+2=9
Vx +3x+7 =vx? —3x+9 -2 |2-3x|=7
2 2 2-3x=7 or 2-3x=-7
2 _ 2 _ _
(Vx?+30+7) =(Vx?—3x+9-2) o5 o 3o
X 43x+7=x" —3x+9-4x* —3x+9+4 5
2 X=—-= or x=3
6x—6=—4Vx"—-3x+9 3
2 3 2 . . 5
(6(x—l)) :(_4 X —3x+9) The solution set is —3,3
36(x? —2x+1) =16(x* =3x+9)
36x% —72x +36 = 16x> —48x + 144 26. 2x° =3x7
20x* —24x—-108 =0 2x3-3x2 =0
5x* —6x-27=0 X (2x-3)=0
(5x+9)(x—3)=0 x2=0 or 2x-3=0
9
xz_g or x=3 x=0 or x:%
9 . (3
Check x:—gz The solution set is O’E .
9y 9 9y 9
\/(—g) +3(—gj+7—\/(—gj —3(—g)+9+2 27. 2x +5x7—8x-20=0
2
81 27 81 27 x*(2x+5)-4(2x+5)=0
===+ T ==+ —=+9+2 )
255 255 (2x+5)(x" —4)=0
=\/81—1;§5+175_\/81+13255+225+2 9ei5-0  or xz—:lzo
21 41 . 11 21 2x=-5 or x"=4
== - 42=——2242=0 5
25 25 5 5 x:—E or x=12
Checkx=3:

(V)]

N

The solution set is {——,—2,2} .

JOP+3(3)+7y(3) -3(3)+9 +2

=J9+9+7-/9-9+9+2

2x-3 X

=V25-J9+2=2+2 28. 20
=4=0 2(2x—3)+10(2) < 5x
The solution set is {—2} 4x-6+20<5x

s 14<x

>
24. |2x+3]=7 » )1c4_14
2x43=7 or 2x43=-7 {x] x> 14} or [14,00)
2x=4 or 2x=-10 : -
14
x=2 or x=-5

The solution set is {-5, 2}.
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29.

30.

31.

32.

2x+3

—4
3622x+3>-28
33> 2x 2>-31
22 X 2—2
2 2
31 <£

-——< x <
2 2

31 33 [ 31 33
X|——<x<—oO0r|—,—
2 2 22

| >

-9< <7

24<3-3x<72

21< -3x <69

-7> x >-23

{x| -23 <x<—7} or (—23,—7)

L hY >
kY 7

=23 =7
|3x+4|<l
2

—l<3x+4<l
2 2

3
[

|2x-5]>9

2x-5<-9 or 2x-529
2x<—4 or 2x>14
x<-=2 or x>7

{x| x<-2orx> 7} or (—o0,—2]U[7,)

[y W

33.

3s.

36.

38.

39.

Chapter 1 Review Exercises

2+[2-3x|<4
|2-3x|<2
-2<2-3x<2
—4<-3x<0

inZO
3

OSxSi or {O, i}
3 3

2-3x<-5 or 2-3x>5
7<3x or —-3>3x

7
—<x or -—-1>x
3

7
x<-1 or x>-—
3

x<-1 0rx>1} or (—oo,—l)u(z,ooj
3 3

fs

~1

|1 P

(6+3i)—(2-4i)=(6-2)+(3—(-4))i=4+7i

4(3-i)+3(-5+2i)=12—-4i—15+6i=—3+2i

303 3-i 9-3
340 340 3—i 9-3i43i—i’
1 9-3i 9
T 10 10 10

(2+3i) =(2+3i)° (2+3i)
= (4+12i+97)(2+3i)
=(-5+12i)(2+3i)

=—10—15i + 24i + 36i°
=—-46+9i
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40.

41.

42.

43.

44.

45.

P ax+l=0
a=1,b=1c=1,

b* —dac=1"-4(1)(1)=1-4=-3

x_—1iﬁ_—1iﬁi_ 1,V3,

——t—
2(1) 2 2 2
The solution set is —l—ﬁi, —l+£i .
2 2 2 2
2x2+x-2=0

a=2,b=1,c=-2,
b* —dac=1"-4(2)(-2)=1+16=17

~1:417 _ -1:317

2(2) 4
The solution set is _1_\/ﬁ, —1+417 .
4 4
¥ +3=x
¥ —x+3=0

b* —dac = (1) —4(1)(3)=1-12=-11

1+11i 1 @i

X = = =—4

2(1) 2 27 2

Vit lﬂ}.

. R
The solution set is {5——1',

2 "2t
x(1-x)=6
X2 +x-6=0
a=-1,b=1c=-6,
b —dac=1>-4(-1)(-6)=1-24=-23

I e S B 2 LY S BEE
2(-1) -2 27 2
The solution set is l—@i, l+@i .
2 2 2 2

¢ =50,000+95x

Let x represent the amount of money invested in

bonds. Then 70,000 — x represents the amount

of money invested in CD's.
Since the total interest is to be $5000, we have:

46.

47.

48.

0.08x +0.05(70,000 — x) = 5000
(100)(0.08x +0.05(70,000 - x)) = (5000)(100)
8x +350,000 — 5x = 500,000
3x +350,000 = 500,000
3x =150,000
x =50,000

$50,000 should be invested in bonds at 8% and
$20,000 should be invested in CD's at 5%.

Using s =v¢,wehave t=3 and v=1100.
Finding the distance s in feet:

s =1100(3) = 3300

The storm is 3300 feet away.

1600 < 7 <3600

1600 < @ <3600

The range of distances is from 0.5 meters to 0.75
meters, inclusive.

Let s represent the distance the plane can travel.

With wind Against wind
Rate [250+30=280|250-30=220

Time (s/2) (s/2)
280 220
; s K
Dist. > >

Since the total time is at most 5 hours, we have:
/2 /2

(5/2), (512) _,

280 220

S S
%+EOS 5
11s+14s <5(6160)
255 <30,800
s <1232

The plane can travel at most 1232 miles or 616
miles one way and return 616 miles.

Copyright © 2025 Pearson Education, Inc.



Chapter 1 Review Exercises

49. Let ¢ represent the time it takes the helicopter to 52. Let ¢ represent the time it takes the smaller
reach the raft. pump to empty the tank.
Raft | Helicopter Small Pump | Large Pump
Rate | 5 90 Time to do p (4
Time | ¢ / job alone
Dist. | 5t 90¢ Part of job 1 1
i i ; ; . done in 1 hr t t—4
Since the total distance is 150 miles, we have: - i
5t+90¢ =150 Time on job 5 5
(hrs)
95t =150 -
. Part Of_] ob 5 5
t =1.58 hours = 1 hour and 35 minutes done by each = —
The helicopter will reach the raft in about 1 hour pump t t-4
and 35 minutes. Since the two pumps empty one tank, we have:
5 5
50. Given that s =1280-32/-16¢", ity
a. The object hits the ground when s =0. 5(t—4)+5t=t(t—4)
_ 2 142
0=1280-32¢-16¢ 5100451 = 12 —4¢
2 _
£+21-80=0 £ —14¢+20=0
(1+10)(¢-8)=0 We can solve this equation for ¢ by using the
t=-10,t=8 quadratic formula:
The object hits the ground after 8 seconds. e —(—14) £ /(~14)* —4(1)(20)
b. After 4 seconds, the object’s height is B 2(1)
5§ =1280-32(4)-16(4)" =896 feet. 14+,/11' 14+2F

51. Let ¢ represent the time it takes Clarissa to

complete the job by herself. =7+ \/E ~T7+5.385

t=12.385 or t=1.615 (not feasible)
It takes the small pump approximately 12.385

Clarissa | Shawna

Time to do

job alone t t+5 hours (12 hr 23 min) to empty the tank.
Part o.fjob 1 1 53. Let x represent the amount of water added.
?EE::); d 1}] ! A % salt | Tot. amt. | amt. of salt
(daysj | 6 10% | 64 | (0.10)(64)
Part of job p p 0% x (0.00)(x)
done by each ” P 2% | 64+x [(0.02)(64+x)

person

Since the two people paint one house, we have: (0'10)(64) * (0.00)(x) - (0'02)(64 * x)
6 6

1 6.4=1.28+0.02x
t s 5.12=0.02x

6(t+5)+6t =1(t+5) x =256
61+30+6f =£2+5¢ 256 ounces of water must be added.

£ =7t-30=0
-10)(t+3)=0
t=10 or t=-3
It takes Clarissa 10 days to paint the house when
working by herself.
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54.

5S.

56.

Consider the diagram

10 W

w+2
By the Pythagorean Theorem we have

w? +(w+2)? =(10)°
w? +w +4w+4=100
2w? +4w—-96=0
w? +2w—48=0
(w+8)(w—6)=0
w=-8 or w=6

The width is 6 inches and the length is 6 + 2 =8
inches.

Let x represent the amount of the 15% solution
added.

% acid | tot. amt. | amt. of acid
40% 60 (0.40)(60)
15% X (0.15)(x)
25% | 60+x (0.25)(60+x)

(0.40)(60)+(0.15)(x) = (0.25)(60+ x)
24+0.15x=15+0.25x
9=0.1x
x=90
90 cubic centimeters of the 15% solution must be

added, producing 150 cubic centimeters of the
25% solution.

a. Consider the following diagram:

4(s+6)=50 | E
4s+24=50
45=26 L
§=6.5 '”7} 5777713
3 S

The painting is 6.5 inches by 6.5 inches.
s+6=12.5, so the frame is 12.5 inches by
12.5 inches.

b. Consider the following diagram:

1 E

2w

N E

57.

58.

2(2w+6)+2(w+6)=50
Aw+12+2w+12=50

6w =26
26,
l:2w=8%

The painting is 82 inches by 41 inches.

The frame is 142 inches by 104 inches.

Let x represent the amount Scott receives. Then

3 . .
Zx represents the amount Alice receives and

%x represents the amount Tricia receives. The
total amount is $900,000, so we have:

x+%x+%x =900,000
4(x +§x +lx) =4(900,000)

4= 2

4x+3x+2x =3,600,000

9x =3,600,000

x =400,000
3

4

1 1
Zx= 5(400, 000) = 200,000 .

So, %x ==(400,000) =300,000 and

Scott receives $400,000, Alice receives
$300,000, and Tricia receives $200,000.

Let ¢ represent the time it takes the older
machine to complete the job by itself.

Old copier | New copier

Time to do ; -1
job alone

Part of job 1 1
done in 1 hr t t—1
Time on job

(hrs) 1.2 1.2

Part of job
done by each 12 12
copier t -1

Since the two copiers complete one job, we have:
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59.

60.

1212
L
t t—1

1.2¢-1D)+1.2t=t(t-1)
1.20-1.2+1.2t =1 —¢
*-34t+12=0
50217t +6=0
5t-2)(t-3)=0
t=04 or t=3
It takes the old copier 3 hours to do the job by

itself. (0.4 hour is impossible since together it
takes 1.2 hours.)

Let 7y represent Scott's rate and let 7; represent
Todd's rate. The time for Scott to run 95 meters
is the same as for Todd to run 100 meters.

95 _ 100

s I

rg =0.957

de¢=tr, = t(O.95rT ) =0.95d,
If Todd starts from 5 meters behind the start:
d; =105

dg =0.95d; =0.95(105) =99.75

The race does not end in a tie.

a
b. Todd wins the race.

Todd wins by 0.25 meters.

& 0

To end in a tie:
100 =0.95(100 + x)

100 =95+0.95x
5=0.95x
x =~ 5.26 meters

e. 95=0.95(100) Therefore, the race ends in a
tie.

We will use the formula for interest, 7 = prt .
Since she owed 27060 at the end of the loan she
ad accumulated 3060 in interest and the principal
is 24000.
1 = prt
3060 = (24000)7(3)

3060 _ p
3(24000)

0.0425=r
The interest rate is 4.25 %.

Chapter 1 Test

2x x5

The solution set is {%}

2. x(x-1)=6

x*—x=6

¥ —x-6=0

(x-3)(x+2)=0
x—3=0 or x+2=0
x=3 or x=-2

The solution set is {2, 3}.

3. xt-3xr—4=0
@?—4ﬂx2+gzo

x2+1=0
xr=-1

x=12 or Not real

The solution set is {2, 2}.

4. 2x-5+2=4

V2x— 2
(szn—s)z (2)

2x—-5=4

2x=9
9

2

x2-4=0 or

x*>=4 or

(o)
o Il (I

X

Check: 2(%)—5 +2=4

V9-5+2=4
Ja+2=4

2+2=4
4=4

The solution set is {%}

Copyright © 2025 Pearson Education, Inc.
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Chapter 1: Equations and Inequalities

5. [2x-3[+7=10 9. |3x+4/<8
|2x-3|=3 ~8<3x+4<8
2x—-3=3 or 2x-3=-3 -12<3x<4
2x=6 or 2x=0 N
x=3 or x=0 3
The solutions set is {0, 3}. {x —4<x<§} or (_4’%)
6. 3x° +2x* —12x-8=0 ¢ )
x> (3x+2)-4(3x+2)=0 4 4
D
(x —4)(3x+2
(x+2)( )(3x+2) 10. 2+|2x—5|29
x+2=0 or x—2=0 or 3x+2=0 |2x—5|27
) ) 2 2x-5<-7 or 2x-52>7
rEmeor x=soon o XETy 2x<-2 or  2x>12
x<-1 or x26

The solution set is {—2,—2, 2}.
3 {x|x£—1 0rx26} or (—o0,—1]U[6, ).

| L
L

2 _ 4
7. 3x"—x+1=0 : ] 6
_—(=DENEDT -43)0)
a 2(3) 1 2. 2 3+i_ —6-20 _ —6-2i
1+«/ 3-i 3-i3+i 913-3i-i7 9-(-1)
(Notreal) :_6_2’:_3_i:_§_li
This equatlon has no real solutions. 10 5 55
2 —
8. —3S3x2_4£6 12, 4x" -4x+5=0
- I SO EN GO )
2(—3)32( x2 j£2(6) 2(4)
—6<3x-4<12 _Atv-64 448 1.
2<3x<16 8 81 21
—ESxSE This solution set is {E_I’EH}'
3 3
2 16 2 16
—Z<x<= =22
IEINEY
L |
L 1
_2 16
3 3

154
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13. Let x represent the amount of the $8-per-pound

coffee.
Amt. of coffee | Price
(pounds) ) Total $
20 4 (20) (4)
x 8 | (3)()
20+ x 5 (5)(20+x)

80+8x = (5)(20+x)
80+8x =100+ 5x
3x=20
_20_
3
Add 62 pounds of $8/Ib coffee to get 263
pounds of $5/Ib coffee.

6

X

wo

Chapter 1 Projects

Project 1

Internet-based Project

Project 11
L T=——"  p=3L=5M=1C=02
Cnp+L+M
. 3 3 1

02(3)p+5+1 06p+6 02p+2

2. All of the times given in problem 1 were in
seconds, so 7= 0.1 board per second needs to
used as the value for 7 in the equation found in
problem 1.

1

T 02p+2
(02p+2)(0.1)=1
0.02p+0.2=1
0.02p=0.8
p =40 parts per board

0.1

Chapter 1 Projects

3. T'=0.15 board per second
1

02p+2
(0.2p+2)(0.15) =1
0.03p+03=1
0.03p=0.7
p =~ 23.3 parts per board
Thus, only 23 parts per board will work.

0.15=

For problems 4 — 6, C is requested, so solve for C first:
n

T=—"
Cnp+L+M
(Cnp+L+M)T:n
CnopT+LT+MT =n
CnpT =n—- LT -MT
n—LT-MT
npT

C=

4. T=0.06,n=3,p=100,M=1,L=5
~3-5(0.06)-1(0.06)

~0.147
3(100)(0.06) wee

5. T=0.06,n=3,p=150,M=1,L=>5
~3-5(0.06)-1(0.06)
~ 3(150)(0.06)

~ (0.098 sec

6. T=0.06,n=3,p=200,M=1,L=>5
~3-5(0.06)-1(0.06)

~0.073
3(200)(0.06) e

7. As the number of parts per board increases, the
tact time decreases, if all the other factors remain
constant.
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